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EXECUTIVE SUMMARY

The American Chemical Service, Inc. (ACS) Site is a 33-acre parcel of land, including a
currently active chemical manufacturing plant located at 420 South Colfax Avenue in
Griffith, in the northwest corner of Indiana. The Site began reclaiming spent solvent in
1955 and continues to manufacture specialty chemicals. Based on the findings of an RI/FS
and subsequent studies and groundwater sampling, four primary contaminant source areas
have been identified at the Site: the On-Site Containment Area (ONCA), the Still Bottoms
Pond Area (SBPA), the Off-Site Containment Area (OFCA) and the Kapica-Pazmey (K-P)
Area. Identified contaminants of concern include volatile organic compounds (“VOCs”) in
the soil and groundwater and PCBs in the soil. This Site was placed on the National
Priorities List in 1984 and a Record of Decision (“ROD”) was issued on September 30,
1992. The ROD specified groundwater pump-and-treat, low temperature thermal
treatment (“LTTT”) of buried waste and contaminated soils, in-situ vapor extraction
(“ISVE”) of contaminated soils, drum removal from the ONCA, and groundwater
monitoring for remedial action at the Site. An alternate remedy was presented in the
Conceptual Work Plan (Montgomery Watson, August 1998) and 30% Remedial Design
Report, Alternative Remedy, ACS NPL Site (Montgomery Watson, February 1999). The
alternate remedial action (Final Remedy) presented in these reports replaces the LTTT with
a more extensive containment and ISVE application that meets the overall objectives for
the remedy and is more technically feasible and cost effective than the LTTT approach
(ROD Remedy). The ROD will be amended in May 1999 to reflect changes of the original
ROD Remedy to the Final Remedy.

Groundwater pump-and-treat and groundwater monitoring have already been implemented
to some extent at the Site. In addition, a polyethylene and bentonite slurry containment
barrier was constructed around the Site source areas. One foot of clay cover has also been
placed on the OFCA. These containment measures effectively isolate the source areas from
further off-site migration of contaminated groundwater. In response to the ROD
requirement for LTTT, a materials handling and LTTT study were undertaken to determine
the feasibility of LTTT at the Site. The results of the materials handling study showed that
less than 50% of the buried waste and soil at the Site are amenable to a thermal remedy.
The results of the LTTT study determined that even though LTTT can be effective at
treating organic compounds, implementing the technology at the ACS Site would be
extremely difficult and risky based on complications with buried debris, municipal waste,
fugitive vapor loss, and potential for explosions during excavation and treatment.
Therefore, an alternate to manage the organics at the Site needed to be developed.
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The Final Remedy described in this Final Remedial Design Report (FinalRD) incorporates
the groundwater pump-and-treat and ISVE requirements of the ROD, and will meet the
general remedial objectives of the ROD. The Final Remedy includes the following

components:

« Enhancement of the current containment systems in the SBPA, OFCA, and K-P
Areas by covering each area to reduce infiltration and prevent direct contact with
contaminants.

o Mass removal of mobile VOC contaminants through the use of ISVE in the
SBPA, the OFCA, and the K-P Area.

o Elimination of a primary potential source of contaminants by excavating drums
from the ONCA and disposing of the contents off-site in accordance with the
Agency-approved January 1999 Buried Drum Removal Work Plan as revised by
the January 26, 1999 Montgomery Watson response to Agency comments.

» Removal of the PCB-impacted sediments in the wetlands area by excavating and
disposing sediment off-site at a TSCA-approved landfill or consolidating them
on-site in a contained area depending on contaminant concentrations in
accordance with the April 1999 PCB Sediment Excavation and Wetlands

Restoration Work Plan.

o Continued operation of the groundwater pump and treat system. The existing
Groundwater Treatment Plant will be expanded during 1999 to treat increased
contaminant loading from the Site dewatering activities, and the ISVE

condensate.

e Active treatment and monitored natural attenuation (MNA) to address
contaminated groundwater outside of the barrier wall to the north and south of the

Site.

Application of ISVE to remove VOC contaminants will be initiated in the OFCA and the
K-P Area, where there is sufficient vadose zone to implement ISVE. In addition, the water
table will be lowered in these areas while the ISVE system is running to expose additional
contaminants to the ISVE and thereby increase the mass of VOCs removed. A phased
approach to ISVE start-up will be implemented, so that the vapor treatment system for the
ISVE system can be optimized and operated as efficiently as possible. Once the ISVE
system is optimized with the lowered water table in the OFCA and K-P Areas, the ISVE
system will be applied to the SBPA. The water table will also be lowered in this area to
increase the effectiveness of the ISVE application. Again, a phased approach to start-up
will be conducted to maximize the treatment system efficiency and optimize contaminant
recovery. Discrete areas of contamination below the lowered water table in the SBPA and
OFCA, where dewatering for treatment would not be efficient, will be treated by air

sparging.
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The SBPA, the OFCA, and the K-P Area will be covered with a low permeability cover
material that will provide a surface seal for the ISVE system, reduce infiltration of
rainwater, and prevent direct contact with exposure to contaminants and vapors from the
contaminants in those areas. The initial cover layers will be installed as part of the start-up
of the ISVE systems. Once the ISVE systems are in place and have been optimized, the
final layers of the covers will be installed.

The ISVE system will then continue to be applied to the SBPA, OFCA, and the K-P Area,
until air vapor samples indicate that the applicable shut down criteria have been reached.
Pulsing and other optimization efforts will be conducted to maximize efficiency and
minimize supplemental fuel use, reducing the total emissions from the off-gas treatment

system(s).

Coordination of the remedial actions with the ongoing ACS, Inc. chemical plant operations
will be required as long as the chemical plant continues to operate on-Site. The chemical
plant currently uses the SBPA and several adjacent areas, which will be covered and treated
with ISVE, for access and transfer operations. The need to modify the remedial actions to
accommodate continued operation of the plant may result in modified work schedules and

costs.

The Final Remedy is a robust system, capable of complying with the ROD objectives for
remedial action at the Site. The combination of continued groundwater pumping and
treatment, covering source areas for containment, ISVE for source reduction, active
treatment and MNA for groundwater, and source removal in the ONCA and wetland, will
adequately address the risks at the Site. Upgrade of the groundwater treatment plant is
required in order to treat the water from dewatering activities and condensate from the
ISVE system. Those upgrades are currently ongoing and are being completed on a
design/build basis. IDEM permitting departments and U.S.EPA have been contacted and
are aware of these ongoing upgrades. The detailed design of these upgrades is outside the
scope of this document and is not presented herein. The relevant information from this
design document (ISVE condensate flows, groundwater pumping rates, contaminant loads,
etc.) has been taken into account in the design of the groundwater treatment plant upgrades.
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1.0 INTRODUCTION

This document presents the Final Remedial Design (Final RD) for the Final Remedy at the
American Chemical Service (ACS) Site (Site). The Final Remedy is being implemented on
a design-build format. Due to the nature of the design-build format, the level of detail
necessary to implement the design is not as extensive as that of a typical design-procure-
build format. This Final RD presents the information submitted with the May 1999 95%
RD (24) with revisions based on the June 16, 1999 Black & Veatch Special Projects
Corporation (BVSPC) comments (on behalf of the United States Environmental Protection
Agency (U.S. EPA)) (25) and the July 8, 1999 Indiana Department of Environmental
Management (IDEM) comments (26). An annotated response to comments is included as

Appendix G (27).

The Final RD contains the required information needed for a design-build format and
consists of this text description and the design or drawings (Drawings) included in
Appendix A. This Remedial Design should be used in conjunction with the following
work plans, submitted in June 1999: Performance Standard Verification Plan, Construction
Quality Assurance Plan, Field Sampling Plan Addendum, Site Safety Plan Addendum, and

Contingency Plan.

The ACS Site is a 33-acre parcel] of land, including an active chemical manufacturing plant
located at 420 South Colfax Avenue in Griffith, in the northwest corner of Indiana. The
Site was placed on the National Priorities List in 1984 and a Record of Decision (ROD)
was issued on September 30, 1992. The ROD required treatability studies and indicated
Low-Temperature Thermal Treatment (LTTT) would be used for treatment of buried waste
in the Off-Site Containment Area (OFCA) and for volatile organic compounds (VOC)
contaminated soil unable to be treated by in-situ soil vapor extraction (ISVE). The results
of the 1997 Material Handling and LTTT treatability studies (1,2) showed that LTTT
treatment would not safely achieve the goals of the ROD. Therefore, at the request of U.S.
EPA, an alternate remedy has been developed. The initial submittal describing this
alternate remedy was conducted in the August 1998 Conceptual Work Plan (3).
Subsequently, based on Agency comments (4,5,6), the Conceptual Work Plan was revised
and resubmitted as the February 1999 30% Remedial Design (7). The individual remedial
components as contained in the ROD (1992) are collectively referred to as the “ROD
Remedy”, and the individual components of the alternative remedy presented in the
Conceptual Work Plan and 1999 30% Remedial Design are collectively referred to as the
“Final Remedy”. The ROD was amended in July 1999 to reflect changes of the original

ROD Remedy to the Final Remedy.

1.1 SITE LOCATION AND SURROUNDING AREA

The Site is bordered on the east and northeast by Colfax Avenue as shown on the
Drawings. An abandoned leg of the Chesapeake and Ohio Railway bisects the Site in a
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northwest-southeast direction, between the fenced ACS operating facility (north) and the
fenced OFCA (south). ACS now owns these tracks and operates them for holding and
switching tank cars. The Site is bordered on the south by the Griffith Municipal Landfill
(closed) and the abandoned Erie and Lackawanna Railway. On the north, the Site is
bordered by the Grand Trunk Railroad and to the west by wetlands areas.

Approximately 33 acres are present within the Site, with the On-Site Area (ACS operating
facility) covering 15 acres, and the OFCA and Kapica-Pazmey (K-P) Area (at the southern
end of the Site, where a former drum recycler was located) covering 13 acres. The wetlands
to the west of the Site make up approximately 5 acres.

1.2 SITE BACKGROUND

The Site began operations in 1955, with reclamation of spent solvent waste. The Site
accepted solvent mixtures containing alcohols, ketones, esters, chlorinateds, aromatics,
aliphatics, and glycols that contained various residues. Other processes that have operated
at the Site since 1955 include specialty chemical manufacturing in small batches, burning
of still bottoms and non-reclaimable materials in incinerators (1965-1970), epoxidation and
bromination operations, and storage and blending of waste streams for ACS’s secondary
fuel program.

The approximate area of drum storage was a 250-foot by 450-foot parcel, located in the
northern third of the fenced ACS, Inc. facility. The drum storage area was visible in a 1970
aerial photograph. However, an aerial photograph from 1973 indicates that the area was
clear with no sign of drums on the ground surface. Approximately 400 drums containing
sludge and semi-solids of unknown types were reportedly disposed of inside the plant (this
area was named the “On-Site Containment Area” or “ONCA”)

From 1988 to 1992, a Remedial Investigation/Feasibility Study (RI/FS) was conducted at
the Site. In 1992, a ROD was executed which described the remedial action to be
implemented on the site. The remedial action identified in the ROD (ROD Remedy) is
discussed in Section 2 of this Plan.

During the Rl in the late 1980s, a test pit was excavated in the ONCA, where drums were
thought to be buried. Drums were found to be buried on their sides, stacked 3-high and
closely packed together. Various liquids were observed in soil surrounding some of the
drums, such as brownish water, and an oil-like liquid. In addition, a viscous blue liquid
was observed leaking from several drums. The majority of the drums were noted to be
dented and corroded, but largely intact. Construction activities conducted during
installation of the Perimeter Groundwater Containment System (PGCS) and Barrier Wall
Extraction System (BWES) verified the presence of buried drums stacked 3-high in the
ONCA. A geophysical investigation was subsequently conducted in February 1998 to
determine the extent of the buried drums in the ONCA. Based on past RI results, recent
construction activities, and the 1998 geophysical investigation, three areas of buried drums
were identified, and are shown on the Drawings.
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The Still Bottoms Pond Area (SBPA), located in the central portion of the ACS facility,
served as a repository for still bottoms waste from the solvent recycling process. This area
contained a pond and “treatment lagoon” where still bottoms were disposed. The pond and
lagoon have since been filled in with drum carcasses, rubble, soil, and other debris. During
the RI, many borings were advanced in this area, and the concentrations of contaminants in
the area indicate that it is a significant source area on Site. Further description of the extent
of contamination is included in Section 1.3.

The wetlands to the west of the ACS facility were investigated in 1996 to determine the
extent of impact from facility operation on the wetlands. Analytical samples collected
during this investigation indicated that certain localized sediments in the wetlands area
were contaminated with polychlorinated biphenyls (PCBs). These PCBs likely were
transported from the facility via surface water runoff from the facility which drained into
the wetlands areas.

The Off-Site Area of the Site is located south of the ACS facility railroad tracks and
encompasses the OFCA and the K-P building area. A large portion of the Off-Site Area is
essentially a continuation of the Town of Griffith landfill. During the RI, installation of
soil borings indicated contaminated areas in the central and southern portions of the Off-
Site Area. The barrier wall construction, which included excavation of several hundred feet
at the perimeter of the Off-Site Area, verified the landfilled nature of the area. During the
Pretreatment Material Handling and LTTT Studies, the central Off-Site Area was found to
contain deteriorated drum carcasses and parts. This area is also a significant source area on

Site.

In February 1997, as part of the expedited interim remedial measures, a groundwater
pumping system was installed in the wetland area. The pumping system referred to as the
PGCS, provides containment for a groundwater plume in the northwest portion of the Site.
In addition, a groundwater treatment system, including phase separation, UV/oxidation,
metals precipitation, filtration, air stripping, and carbon adsorption, was constructed to treat
groundwater from the PGCS.

In 1997, a continuous barrier wall was installed around the ONCA, the ACS operating
facility, the OFCA, and the K-P Area to contain the contamination source areas. The barrier
wall encloses the delineated source areas and buried waste at the Site. A groundwater
extraction system inside the barrier wall, comprised of eight 100-foot long extraction
trenches, was installed to maintain a hydraulic capture zone within the barrier wall, and is
referred to as the BWES. Groundwater from the BWES is also treated in the groundwater
treatment system.

The PGCS has been operated since March of 1997, and the BWES was started-up in May
1997. Groundwater from these systems continues to be treated through the groundwater
treatment system and discharged to the wetland in accordance with standards established by
the U.S.EPA and IDEM. Based on the groundwater treatment plant effluent data and
groundwater levels collected from within the barrier wall, these interim systems have
successfully, isolated the source areas of the Site thus preventing further off-site
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groundwater contamination from occurring and providing active treatment of groundwater
from within the barrier wall (BWES) and in the north and northwest portion of the Site,
outside the barrier wall (PGCS).

1.3 WASTE CHARACTERIZATION

The interim remedial measures cut off the groundwater migration pathways from the source
areas and provide mass removal and treatment of contaminated groundwater. However, the
soil contamination source areas have been contained but not directly treated to date.
Therefore, to fully understand the Final Design, the source areas will be discussed here.
The source areas, in general, are those areas that contain “buried waste,” defined in the
Statement of Work (SOW) section of the ROD as those areas of contamination with VOC
concentrations greater than 10,000 mg/kg or PCBs concentrations greater than 10 mg/kg.
In addition to the primary source areas, areas of “contaminated soil,” defined in the SOW
as concentrations in excess of clean-up goals but less than those defined as buried waste,
exist near each of the source areas.

It is important to note that the SOW anticipated a remedial action involving LTTT and a
residential end-use for determining the risks at the Site. However, based on results from
the Pretreatment/Materials Handling and LTTT Treatability Studies and the revised
Baseline Risk Assessment, the remedial action will not include LTTT. The risk
calculations will be based on an industrial end-use for the Site, as stated by the Agency.
Therefore, the clean-up goals will be modified from those listed in the current ROD.

To gain a better understanding of the primary source areas addressed by the Final Design,
each of the areas of concern are discussed below.

1.3.1 Source Areas
The primary identified source areas at the Site, presented on the Drawings are:

1. The ONCA. According to the ROD, approximately 400 drums of unknown
sludges and semi-solids were suspected to be buried in the ONCA. Subsequent
geophysical surveys indicate that the ONCA may contain between 1,000 and
2,500 drums.

2. The SBPA. This area includes the former Still Bottoms Pond, treatment lagoon
#1, and adjacent selected contaminated areas of the ACS facility. The SBPA
received still bottoms waste from the solvent recovery process. The pond and
lagoon were drained and filled with crushed drums containing sludge materials,
along with miscellaneous rubble and debris.

3. OFCA and K-P Area. The ROD reported that the OFCA received wastes that
included 20,000 to 30,000 punctured, crushed drums, general refuse, on-site
incinerator ash, and a tank truck containing solidified residue for disposal. The
Pretreatment/Materials Handling and LTTT Treatability Studies, October and
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December 1997, respectively indicates that up to 50,000 drums, predominantly
crushed and non-intact, could be buried within the OFCA. The area adjacent to
the OFCA to the west and south is contiguous with the City of Griffith Landfill
and contains landfilled municipal solid wastes. The K-P property has impacted
soil from direct disposal as a result of drum washing operations.

Contaminated groundwater has migrated offsite in the upper aquifer. The areas of
groundwater impact outside the barrier wall include an area to the north referred to as the
North Area and an area to the south/southeast referred to as the South Area. Further
discussion of these areas is presented in Section 6.

1.4 CHEMICALS OF CONCERN

The chemicals of concern which impact the groundwater at the Site are VOCs including
chlorinated hydrocarbons and benzene, and some semi-volatile organic compounds
(SVOCs) (7). Additional information to clarify the physical setting of the Site, including
the geology, may be found in the 1991 RI (8). The expedited interim remedial measures
implemented in 1996 and 1997 have contained much of the groundwater plume, and have
isolated the sources of groundwater contamination from further migration. Chemicals of
concern that are present in the soils and waste at the Site are primarily VOCs and PCBs,
and these will be addressed in the Final Design described herein.

1.4.1 Organic Compounds

Based on data collected during the RI and subsequent supplemental sampling, the majority
of the VOC contamination lies within the ONCA (associated with the drum burial), the
SBPA (as a result of the solvent recovery waste disposal), and the OFCA (associated with
the punctured drum and municipal solid waste disposal). The K-P Area contains relatively
small, discrete areas of VOC contamination greater than 10,000 parts per million (ppm).
Contaminants in shallow groundwater within the barrier wall and off-Site to the north and
southeast preliminary contain detectable levels of benzene and chloroethene.

The majority of the SVOC contamination lies within the same areas as VOC
contamination: the ONCA, the SBPA, and the OFCA. The majority of SVOCs have
characteristics that typically make them less mobile or immobile in the subsurface.
Therefore, SVOCs which are not within the flow pathways induced by ISVE operation will
not likely migrate. SVOCs that do migrate will be removed through the ISVE systern (if in
vapor form) or the groundwater extraction system (if dissolved in groundwater or in
product form). Immobile SVOC contaminants within the contained areas of the Site were
not extensively analyzed during ISVE modeling. However, air venting planned during
long term system operation will accelerate the natural biodegradation of mobile and non-

mobile compounds.

1.4.2 Polychlorinated Biphenyls
The source areas for PCBs are generally limited to the SBPA, the OFCA, and the K-P
Area. The areal and vertical extents of PCBs were determined based on the RI soil sample
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analytical data. The PCBs present in the SBPA are at or near the surface and based on the
revised Risk Assessment, pose an unacceptable risk to the future workers at the Site. There
were also some detections of PCBs south of the SBPA, but these detections were generally
at depths of between 15 and 20 feet. These PCBs do not pose an unacceptable risk because
of their burial depth. As mentioned in Section 1.2, PCBs were also detected in the
sediments in the wetlands west of the Site, probably due to the historical off-site transport
of PCB-laden sediment via storm water runoff from the Site.

PCBs were also detected in the OFCA and K-P Area, although the detections of PCBs in
these areas were more random than in the SBPA, as might be expected in a landfilled area.
Because of the nature of waste placement in this area, the PCB contamination is likely not
contiguous throughout the area.

1.4.3 Inorganics

The primary areas of inorganic contamination on Site contain lead concentrations in excess
of 500 ppm and are located in the SBPA, the OFCA, and the K-P Area. Detected lead
concentrations in the SBPA were detected in excess of 500 ppm in two test pits and one
soil boring. This area lies within the PCB-contaminated area, and will be covered as part of
the Final Remedy. Concentrations of lead in excess of 500 ppm were detected between 3
and 10 deep feet in the K-P area and between 10 and 15 feet deep in the OFCA, both of
which will be covered as part of the Final Remedy. A single test pit excavated in the
ONCA contained lead in excess of 500 ppm. This area is within the area that will be
excavated during the ONCA drum removal, and will be placed in the Fire Pond to be
covered as part of the final remedy.

1.5 RISK ASSESSMENT

The Revised Baseline Risk Assessment developed for the site by the ACS RD/RA Group
was completed in September 1998 (9), and submitted to U.S.EPA for review. The findings
of that Risk Assessment were used to define the exposure areas requiring remedial action at
the Site, as part of the Final Remedy. U.S. EPA indicated that they are developing a
separate Risk Assessment, which has not yet been completed.

100% Remedial Design Report August 1999 ACS RD/RA Group

Page 6



2.0 FINAL REMEDY SUMMARY

According to the ROD, under current-use scenarios, the primary risk of exposure from the
Site contamination would be through:

1. Incidental ingestion, inhalation of vapors and dermal contact with contaminated
groundwater

2. Inhalation of vapors from subsurface releases and fugitive dust from surface
contaminants

3. Ingestion and dermal contact of contaminated soil, and

4. Ingestion and dermal contact with contaminated media in the wetlands, surface
water and sediment in the site’s drainage ditches.

For future-use scenarios, risk from exposure could occur from ingestion, dermal contact
and inhalation from the contamination in the groundwater, soil, vapor emissions, and
surface water.

The risk scenarios are based on a residential property use at a 10° Target Cancer Risk and a
Hazard Quotient less than 1. Remediation levels were established based on these risks and
presented in the SOW. Based on the revised Baseline Risk Assessment (10), the residential
use scenario for the Site is not appropriate, because of the history of industrial use,
industrial zoning on the property, current uses, and the landfilled nature of the Off-Site
Area. Treatment of the contamination at the Site to address a residential risk level would
not provide benefits to the community, given that a removal action would have a much
greater short-term risk without the long term benefit of significant additional risk reduction.
Therefore the original ROD remediation levels and the remedy itself needed to be modified
to reflect the industrial use scenario.

2.1 ROD REMEDY

The following major remedial action components were established in the original ROD
Remedy:

1. Groundwater pumping and treatment to “dewater the Site” and contain the
groundwater plume;

2. Excavation and off-site incineration of the 400 drums in the ONCA;

3. Excavation of buried waste for LTTT;
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9.

In-situ soil vapor extraction (ISVE) pilot study of buried wastes in the On-site
Area;

ISVE of contaminated soils;
Continued evaluation and monitoring of wetlands, and if necessary, remediation;
Long term groundwater monitoring;

Fencing the Site;

Implementation of deed and access restrictions and deed notices; and

10. Private well sampling with possible well closures or groundwater uses advisories.

Several of these actions have already been completed or implemented at the site:

8
9.
1

1. Groundwater pump and treat system
6.

7. Groundwater monitoring program

. Fencing the Site

Evaluation and monitoring of the wetlands

Implementing deed and access restrictions and deed notices, and

0. Private well sampling program

In addition, a containment barrier wall was constructed around the Site source areas. The
barrier wall contains the Site source areas and the contaminated groundwater beneath the
site. One foot of clay cover has also been placed on the Off-Site Area. Other actions will

be implemented as part of the Final Remedy:

2.

6.

ONCA drum removal and off-site disposal

Excavation of PCB-contaminated sediments (>1 ppm) in the wetlands for on-
site consolidation (<50 ppm) and off-site disposal at licensed TSCA-approved

landfill (>50 ppm)

4.,5. In-situ soil vapor extraction (although Item 4 will be a phased Start-Up of

100% Remedial Design Report
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The need for the alternate to the ROD Remedy is illustrated by the results of the 1997
Pretreatment/Material Handling and LTTT Treatability Studies (1,2), which were
conducted to evaluate that thermal technology as a remedy. The results of the studies
showed that even though LTTT can be effective at treating organic compounds,
implementing the technology at the ACS Site would be impractical based on the following

findings:

o A severe explosion hazard would exist from the excavation, handling, and
treatment of VOC-contaminated material. This is especially true in the treatment
system off-gas unit, where high concentrations of organic vapors could buildup,
due to the heating of the soil to be treated. In addition, available unit designs are
unable to handle the high vapor concentrations.

e Approximately half of the contaminated material in the OFCA contained
municipal waste that was covered or commingled with soil. The amount of
municipal waste was estimated to be 30 to 60 percent by weight. Since municipal
waste is not amenable to LTTT, it would have to be managed separately, cleaned
of the chemicals of concern, and disposed off-site. Steam cleaning, as required by
the ROD, is not practical on municipal waste. Therefore, other management
options for the waste would have to be investigated.

« Approximately 73 percent of the VOCs were lost as fugitive emissions during
sample preparation for the treatability study, which implies that VOCs similarly
will be lost as fugitive emissions during full-scale handling and blending
operations. This situation would be inconsistent with controlling vapor emissions
during excavation and would require an extensive engineered system in an
attemnpt to minimize the short-term risk to the Site workers.

The Thermal Treatability Study (2) concluded that it would be necessary to develop an
alternate remedy to manage the organics. Many separate treatment technologies were
evaluated in the 1992 Feasibility Study (6) and subsequently screened out based on
effectiveness, implementability, cost, or other criteria. The technologies that remained
following the screening process are incorporated into the Final Remedy.

Because of the Industrial/Commercial nature of the Site property, a final remedy that
consists of removing the principal threat by source reduction, process waste treatment and
containment is acceptable under the National Contingency Plan (NCP). Therefore, the
following remedy has been developed for the Site.
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2.2 FINAL REMEDY

The remedial action objectives established in the ROD for the Site are:

1.

Minimize exposure to contaminated soil, groundwater, buried drurns/liquid
wastes/sludges, or other substances which would result in a risk greater than the
acceptable risk range identified in the ROD;

Restore groundwater to applicable state and federal requirements;

Reduce migration of contaminants off-site through water, soil or, other media;
and

Reduce the potential for erosion and possible migration of contaminants via Site
surface water and sediments.

To achieve these objectives, under the Final Remedy, the items listed in the ROD remedy
would be implemented, except for LTTT of the contaminated wastes and soils. The risks
posed by the contaminants at the Site will be addressed as follows:

1.

V!

Incidental ingestion, inhalation of vapors, and dermal contact with contaminated
groundwater will be prevented through containing the groundwater with the
existing barrier wall, covering the Site, containment of groundwater plume,
enhancement of natural attenuation/biogradation of groundwater contaminants,
and groundwater pumping and treatment to remove contaminants.

Inhalation of vapors from subsurface releases and fugitive dust from surface
contaminants will be prevented by covering the source areas and treating
subsurface contaminants with ISVE.

Ingestion and dermal contact with contaminated soil will be prevented by
covering the Site source areas and limiting Site access.

Ingestion and dermal contact with contaminated media in the wetlands, surface
water and sediment in the site’s drainage ditches will be prevented by covering
the on-site source areas and excavating the PCB-contaminated sediments in the

wetlands.

The Final Remedy has the following elements: 1) source (mass) reduction, 2) treatment of
process wastes, and 3) containment of wastes. These elements will serve to eliminate
contaminant migration from source areas and reduce potential human exposure to
acceptable levels. The Final Remedy consists of:

ISVE in the SBPA (source reduction and prevention of vapor migration),

100% Remedial Design Report August 1999 ACS RD/RA Group

Page 10



e ISVE in the areas of VOC impact in the OFCA (source reduction and prevention
of vapor migration),

« ISVE in the K-P Area (source reduction and prevention of vapor migration),

» Treatment of extracted vapor (vapor control),

o Installation of an engineered cover over the areas containing buried waste
(containment and prevention of direct contact with impacted soil and vapors).

In addition, the expedited remedial actions that currently contain the source areas and
groundwater, including the PGCS, BWES, and barrier wall, will continue to operate as part
of the Final Remedy. The following items will be conducted or continued in accordance

with the ROD:

o Removal of the PCB-impacted sediments in the wetlands area by excavating and
disposing sediments off-site at a TSCA-approved landfill or consolidating them at
locations inside the barrier wall depending on contaminant concentrations, and in
accordance with the April 1999 PCB Sediment Excavation and Wetlands

Restoration Work Plan,

» Removal and off-site disposal of the intact drums in the ONCA in accordance
with the Agency-approved January 1999 Buried Drum Removal Plan,

o Continued groundwater pumping from the PGCS and BWES and treatment
through the groundwater treatment plant in accordance with the performance
standard verification plan (PSVP) for the groundwater treatment system,

e Active treatment and monitored natural attenuation (MNA) for groundwater
outside the barrier wall in North and South/Southeast areas,

o Long term groundwater monitoring, in accordance with the Agency-approved
groundwater monitoring program, and

o Private well sampling, in accordance with the Agency-approved groundwater
monitoring program.

The remedial components of the Final Remedy are shown on the Drawings. The remainder
of this document presents descriptions of the individual components for the Final Remedy.
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3.0 IN-SITU SOIL VAPOR EXTRACTION

3.1 DESIGN CRITERIA

In-situ soil vapor extraction (ISVE) is a physical remediation technology designed to
remove volatile and semi-volatile compounds from contaminated subsurface media. ISVE
uses a vacuum-induced air flow through the subsurface to remove the vapors in the pore
space. Initially, mass is removed via advection, in which the accessible mobile vapors
present in the pore space of the soil are removed. Once the accessible mobile soil vapors
are removed, ISVE is limited by the rate at which VOCs, absorbed on the soil particles,
trapped in the pore space as liquid, and dissolved in the pore water, partition (volatilize and
diffuse) into the pore space. This is referred to as diffusive flow regime.

The ISVE remediation process will be enhanced by air introduction into the subsurface
soils. Previous studies at the Site indicate that biodegradation of existing constituents will
occur through air introduction. Air introduction, or venting, through designated ISVE wells
will significantly enhance biological activity responsible for aerobic degradation of VOCs
and SVOCs. Air venting will also be used to induce specific air-flow paths within each
ISVE system, thus limiting short circuiting.

Because the barrier wall already contains the source areas at the Site, the main objective of
ISVE at the ACS Site is VOC reduction in these source areas by extracting mobile VOCs,
and, to some extent, SVOCs from below the ground surface. Volatile constituents will be
removed from preferential air and water flow pathways, where contaminants, if their
physical and chemical characteristics are such that they are mobile, will migrate.
Subsurface constituents will have varying levels of mobility depending on the specific
characteristics of the compounds, existing partitioned phase of the compounds, and local
soil properties. Contaminants that are less mobile, such as SVOCs, which are not within
the flow pathways induced by ISVE operation will not likely migrate. SVOCs that do
migrate will be removed through the ISVE system (if in vapor form) or the groundwater
extraction system (if dissolved in groundwater or in product form). Immobile contaminants
within the contained areas of the Site are not expected to migrate and will not be recovered
by the ISVE system. @ However, air venting planned during system operation will
accelerate the natural biodegradation of mobile and non-mobile organic compounds as
confirmed by bench scale pilot studies.

Applying ISVE to the source areas will decrease the mobile contaminants within the barrier
wall. This reduction, in conjunction with the barrier wall and groundwater pump and treat
system, will further reduce the potential for off-site migration. Mobile-characteristic
contaminants, which are not within these preferential flow pathways, will not likely
migrate because they are trapped within the soil/debris/drum matrix. If they do migrate,
they will migrate to preferential pathways and will be removed through the ISVE system (if
in vapor form) or groundwater extraction system (if dissolved in water or in product form).
Either way, the mobile contaminants are still within the containment area. Immobile
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contaminants, including most SVOCs, will experience biodegradation resulting from the air
venting of the ISVE systems.

In addition, ISVE will reduce the opportunity for vapor contact through the ground surface
by reducing the vapors in the subsurface and minimize the VOC loading in the treatment
plant by removing VOCs before they dissolve into the groundwater. This remedial
component is consistent with the objectives of the Final Remedy for the ACS Site, as
defined in the ROD, to address principle threat by reducing the risk of exposure to
contaminated vapors and reducing the potential migration of mobile contaminants to the
groundwater.

3.1.1 Areas To Be Treated With ISVE
The areas containing high VOC concentrations are found in four primary areas:

o On-Site Containment Area (ONCA)
« Still Bottoms Pond Area (SBPA)
e Off-Site Containment Area (OFCA)
o Kapica-Pazmey Area (K-P Area)

In the ONCA, the elevated levels of VOCs are coincident with the buried drums. The
drums within the ONCA, as defined by the geophysical investigations, will be removed and
disposed off Site. Visually impacted soils will also be excavated, placed in the Fire Pond
located in the SBPA, covered, and treated by ISVE. A drum removal plan (Montgomery
Watson 1999) that discusses the drum removal in greater detail has been prepared and
approved by U.S. EPA.

For the other three areas of elevated VOC contamination, the percentage of total VOCs
present was estimated using the results of previous soil sampling as follows:

Distribution of Estimated | Percentage of Area Soil
Area VOC Source within Area Mass that is Impacted with
VOCs
Still Bottoms Pond 63% 1.6%
Off-Site Containment 31% 1.1%
Kapica-Pazmey 6% 1.3%

3.1.2 Extent of Volatile Organic Soil Contamination

The areal and vertical extent of total VOC contamination was estimated from analytical
results of soil samples collected during the RI and subsequent investigations. Boundaries of
the VOC contamination were defined by evaluation of the sample concentrations and the
sample locations. A concentration of 10,000 ppm was used to define the outer boundaries
of buried waste, as defined in the ROD. The majority of the VOC contamination lies within
the ONCA (associated with the drum burial), the SBPA (as a result of the solvent recovery
waste disposal), and the OFCA (associated with the punctured drum and waste disposal).
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The K-P Area contains relatively small, discrete areas of VOC contamination greater than
10,000 ppm.

Once the areal and vertical extents of contamination were estimated, the total VOC mass in
each source area was estimated for use in the ISVE models and to determine at what depth
a majority of the VOCs are located. The mass in each area was estimated from the average
VOC concentration of the soil samples within the boundary of a given area. Details of the
calculation were provided in Appendix A of the 30% RD. The actual mass, however, is
unknown because the calculation is based on discrete soil boring data and reasonable,
although uncertain, assumptions. Review of the soil boring data shows that the soil sample
concentrations vary from samples of high concentration to samples of lower concentrations
directly adjacent to each other, within the boundary. This variability indicates that there are
localized areas of VOCs within areas of relatively unimpacted soil; typical of areas with
buried drums, sludges, and debris. Because of the variability, an accurate estimate of mass

is not possible.

3.1.3 ISVE Modeling

As outlined in the 30% RD, ISVE Modeling was conducted to: 1) determine if ISVE was a
feasible remedy and 2) develop preliminary design criteria. Two screening models,
Hyperventilate® (11) and BioSVE?®, which are recommended by the U.S. EPA (12), were
used. Both models use simple mass transfer and partitioning equations such as the ideal
gas law to predict VOC removal at initial startup of the ISVE system, during advective
flow. The mass removal during diffusive flow is not predictable from the models, as the
VOC removal rate will decrease over time. However, understanding this, the models were
used as tools to estimate the feasibility of ISVE for application at a Site. A range of input
variables was used to conduct the modeling, so that the modeled output range would give a
gross indication of what could be expected from the ISVE Systems. Based on these input
variable ranges, the models provided preliminary estimates of mass removal, desired
removal rates, achievable flowrates, and other preliminary design parameters.

The model outputs typically represent ideal and initial conditions such as those that could
potentially be observed within the first few weeks of start-up. The model output values
represent maximum design criteria under ideal conditions therefore, the models were used
to only address the feasibility of ISVE as part of the Final Remedy. Under actual operating
conditions, especially during steady state removal or the diffusive flow regime,
concentrations and flowrates are expected to be significantly reduced. For example, the
mass removal rates are expected to decrease within the first several months as the
accumulated vapor that is accessible to the vacuum is extracted. Often, ISVE systems are
designed based on the model’s ideal and start-up conditions, which leads to an over-
designed system that allows for no flexibility as vapor concentrations decline. Also, in
many cases once the vapor has declined, the operation is assumed to be completed. The
system for the ACS Site has been designed to address the decline in vapor rates to prevent
an oversized, inflexible system and to provide a logical approach for shut-off criteria to

address rebound effects.
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3.2 DESIGN CONSIDERATIONS

Preliminary design of the ISVE system included consideration of the challenges previously
identified in meetings and conversations with U.S. EPA and IDEM personnel. These
challenges included uncertainties regarding effectiveness of ISVE around buried debris and
garbage in heterogeneous landfills, free product recovery, and “short circuiting” of air flow.
Specific design features related to each of these issues are summarized in the following

paragraphs.

3.2.1 ISVE Effectiveness Around Buried Debris and Waste

The subsurface at the Site includes buried debris, municipal waste, and other objects that
introduce pockets of air into the subsurface due to imperfect packing of soil. These pockets
would represent channels for preferential flow in the subsurface and could potentially
dominate the vapor flow pattern induced by the applied vacuum in the ISVE system. For
this reason, the ISVE system has not been designed to induce uniform vapor flow through
the subsurface, but rather to prioritize recovery of the contaminants in certain areas
depending on the potential for those contaminant areas to impact groundwater and soil
within the barrier wall in the future. This natural prioritization of contarinant recovery (or
preferential recovery) will first remove the contaminants that have the greatest potential for

future migration.

Preferential recovery occurs because contaminants are recovered first from the zones of
highest vapor flow during ISVE, which is also expected to be the zone of highest
contaminant distribution. The concentration of contaminants is likely greatest in the voids
caused by heterogeneities, such as collapsed drums and garbage, because these zones offer
the least resistance to vapor migration. These are the same zones in which preferential flow
will occur during ISVE. Therefore, preferential flow in these zones during ISVE will
actually optimize initial recovery of contaminants and will provide early removal of
contaminants from these pockets of highest concentration. The ISVE system will include
valves on individual vent pipes in the blower shed, and each well head will have a
removable well cap, allowing each well to be used either as a vacuum extraction point or as
an air vent to influence the pathways as necessary. Also, the system will enhance
biodegradation of the volatile and semi-volatile organic contaminants.

3.2.2 Free Phase Product

Free phase product is a priority for removal from the Site because free phase product has
the highest potential to impact soil or groundwater in the future. Although small amounts
of free phase product have been observed at the Site during previous investigations, there
do not appear to be large volumes of free phase product at the Site, and no evidence of
pooled Dense Non-Aqueous Phase Liquids (DNAPLS) has been detected. A sheen has
been detected in selected wells, suggesting the presence of Light Non-Aqueous Phase
Liquids (LNAPLS), but measurable thicknesses of free product have not been detected in
any well. The presence of a sheen in selected wells suggests that free product, where
present, exists only at low volumes that are immobilized as ganglia or pockets in soil or in
the landfilled mass, above the water table. If, after installation of the ISVE wells,
recoverable or pumpable free product (either LNAPLs or DNAPLSs) is detected in one or
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more of the wells, passive recovery canisters or total fluid pumps can be easily retrofitted
into the well(s) to recover the product for appropriate disposal.

Since free product may exist at low volumes where it is found on Site, and would be non-
recoverable through traditional pumping or collection systems, ISVE is an appropriate
technology to maximize recovery. ISVE provides recovery of volatilized constituents via a
vacuum-induced vapor flow through the vadose zone between the ground surface and water
table and through the dewatered zone. ISVE uses the same above ground equipment and
recovery mechanisms as bioslurping, which is often mentioned specifically as a free
product recovery technology. As ISVE is operated, vapor will preferentially flow through
the zones with the greatest proportion of void spaces, which may be caused by debris or
garbage. These zones of preferential flow are likely to also be the greatest areas of
accumulation of free product since free product will similarly migrate according to lines of
least resistance. Therefore, the volatile compounds at the Site are expected to volatilize
relatively quickly into the flowing vapor stream and vapor recovery from the ganglia of
free product will be optimized.

3.2.3 Smearing

If free phase product is present in the soils floating atop the water table, the potential exists
for “smearing” this product across the soil matrix as this water table is lowered. Smearing
occurs when a pool of free phase product is mobilized through the soil and leaves residual
product in its path. This “smear zone” will greatly increase the surface area of free phase
product that will be contacted by vapor recovered via the ISVE system. During vapor
extraction, free phase product is recovered by direct diffusion into the vapor. Since
diffusion is proportional to the surface area of contact between vapor and the contaminants,
increasing the surface area will directly increase the rate of recovery of the contaminants.
Therefore, by “smearing” this product, if present, across the soil matrix (thereby increasing
the surface area of the contaminants), the effectiveness of the ISVE system on these
contaminants will be increased.

3.24 Short Circuiting

Short circuiting occurs when a source of atmospheric air is introduced to the subsurface in
which the ISVE system is operating and causes this air to be preferentially extracted instead
of the contaminated soil vapors. Short circuiting is a concern at any site for which ISVE is
considered because short circuiting can cause preferential flow of uncontaminated air
through the system, thereby reducing the achievable radius of influence. The most
common cause of short circuiting is direct flow of air from above ground into the extraction
well because the ground surface is not sealed. This potential for short circuiting will be
minimized at the Site because the entire ground surface over the ISVE system will be
sealed with an engineered cover as a minimum. The ISVE system, moreover, is designed to
address a small amount of short circuiting given that individual wells can be adjusted to
reduce or increase flow and vacuum or opened to introduce air into the system at
preferential points, thereby redirecting the preferential flow paths that the atmospheric air

follows.
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3.3 DESIGN

Design and installation of the ISVE system will be implemented in stages. All of the
planned wells, and a subset of the full-size ISVE extraction and treatment system will be
installed initially in the OFCA and K-P Area and will be operated in lieu of a pilot study.
Results from operation of the initial system will provide the basis for implementation of the
full-size extraction and treatment system. The initial OFCA and K-P ISVE system will
consist of a single blower and off-gas treatment system; all extraction wells and
conveyance piping will be installed concurrently with the initial ISVE system. Following
that start-up of the OFCA and K-P Area initial ISVE systems, the system will be upgraded
as necessary, to operate at full-scale. The SBPA system will be similarly started up in

phases.

The major components of the ISVE system will consist of:

« ISVE and Dual Extraction wells and piping
e Air Sparge Points

e Vacuum blower system

» Condensate removal system

« Extracted vapor treatment system

A design memorandum detailing the design of the ISVE systems is contained in Appendix
B.

3.3.1 ISVE and Dual Phase Extraction Wells and Piping
The ISVE and dual phase extraction well system consists of extraction wells and buried
vapor and groundwater extraction pipes.

The ISVE extraction well design consists of?:

« 10 inch boreholes.

« 4-inch stainless steel screens with lengths that are either 5, 10, or 15 feet.

« 4 inch PVC or stainless steel riser pipes depending on contaminant
concentrations at well location.

« 5 feet minimum solid casing below the interim (clay) covers.

o Stick-up wells on the OFCA, KPA and most of the SBPA. Only the SBPA
wells will have locking protective casings. The top of casing for the stick-up
wells will range from 2 to 3 feet above the interim clay cover.

o Flush mounted wells will be installed within traffic areas of the SBPA.

o Wells will terminate near or several feet into the dewatered groundwater levels
depending on distribution of contaminants in the area.

o 30 wells in the OFCA.

o 12 wells in the K-P Area.

e 25 wells in the SBPA (a total of 46 wells in the SBPA including the dual phase
extraction wells).
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The dual phase extraction well design, which will be installed in the SBPA, consists of:

e 12 inch boreholes.

6-inch stainless steel screens with lengths that are either 15, 20, or 25 feet.
6-inch PVC riser pipes.

5 feet minimum solid casing below the interim (clay) covers.

Flush mounted wells installed in traffic-loaded vaults.

Well will terminate at or near the subsurface clay till.

e 21 wells in the SBPA (18 @ perimeter, 3 in central portion).

Wells will be installed so that the screened portion of the well is within the estimated
vertical distribution of contaminants in the area. The screens will be at least 5 feet below
the top of interim cap to avoid short circuiting of atmospheric air through the ground

surface.

A well spacing of 60 feet was determined by considering the theoretical radius of influence
for wells at the individual areas and the radius of influence reported at other similar sites.
The theoretical radius of influence (ROI) for the individual ISVE wells was estimated using
the Darcy derived equation developed by P.C. Johnson found in EPA’s SVE Handbook
(EPA, 1991). This equation uses the hydraulic conductivity to estimate ROI, specific
vacuum, and achievable flowrates from an ISVE well. As used in this design, the ROI is
defined as the radius of the area around each ISVE well from which vapor could be
expected to be extracted. The hydraulic conductivity used for the estimations was
estimated based on in-situ slug test performed on undisturbed soil during the RI. The
estimated ROI ranged from 40 feet in the SBPA to 75 feet in the Off-Site Area using a
range of hydraulic conductivities. The actual ROI is expected to vary greatly, especially
given the void spaces present in the debris. At similar sites, radius of influences have been
reported to vary from 40 to hundreds of feet. To be conservative, a 30-foot ROI (or 60-foot
well spacing) was used for the design. Although the 30-foot ROI is conservative, the design
utilized this value to minimize the uncertainty regarding vapor capture in the ISVE well
fields. It is likely that 30-foot ROIs will be prevalent in each well field.

The number of wells designated for each source area was based on the areal extent of
impacted soil and the coverage of a 30-foot ROL. To provide adequate coverage, the wells
were placed so that there is a slight overlap of adjacent ROIs. Within the SBPA, the ISVE
well locations may need to be field-adjusted to avoid Site structures and avoid interfering
with the ACS facility operations, such as designed traffic patterns or drainage swales.

The well heads will be finished above grade in the OFCA, the K-P, and to the greatest
extent possible, in the SBPA. Each well head will have a removable cover and each ISVE
vapor conveyance pipe will have a sample port andthrottling valve inside the respective
blower shed . This configuration will allow accessibility for vacuum and water level
measurements and vapor sample collection, if needed.

For the 21 planned dual phase extraction wells in the SBPA, the wells, wellhead fittings,
and piping will be installed in below-grade load-bearing vaults 3 feet wide by 3 feet deep.
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Initially only 12 wells will contain a pneumatic pump for total fluid extraction. Future
groundwater extraction needs may necessitate installation of more pumps in the remaining
9 wells, at which time the system would be supplemented with the requisite number of
pumps. To facilitate this, each well will initially be installed with a pump air supply line,
two-inch access hole for water level measurement, a pump air exhaust line, and a pump
liquid discharge line, as well as a sample and monitoring port, and SVE lateral conveyance
line. Separate header piping will be installed to convey groundwater from the wells to the
upgraded groundwater treatment plant.

The interim (clay) cover will be installed prior to trenching for the pipe to provide stability
and protection for the pipe. Trenches will be conducted through the interim cap and the
pipeline laid mostly on the original ground surface. The conveyance piping plan will
involve laying 2 to 3 inch HDPE pipe within the interim (clay) cover to minimize trenching
and the associated handling of contaminated materials. Where possible, SVE lateral lines
are designed to run uphill towards the ISVE blower buildings, to minimize potential
blinding of the pipe by condensate collection.

Individual SVE lateral pipes will be tied into a 6-inch header (manifold) in the blower
buildings. The header pipes will have valves to perform fine adjustments of vacuum and
flow and ports for flow measurement and sampling capabilities. Prior to the blower, all
header pipes will manifold into a common 8-inch header. A flow meter will be installed
prior to the blower and the air dilution valve.

3.3.2 Air Sparge System

Air sparging will be used to address areas of deeper VOC contamination below the
elevation of the lowered water table. Several deep samples from borings conducted during
the RI showed elevated levels of VOCs in the SBPA and the OFCA (Figure 11 of the 30%
RD). Direct push sparge points will be advanced near these sample locations to a depth
near the top of the subsurface clay. The design of these sparge points was conducted using
United States Army Corp. of Engineers (USACE) guidance (13) and Wisconsin
Department of Natural Resources (WDNR) guidance (14) and will consist of:

» l-inch stainless steel screens with 2-foot lengths.
+ l-inch stainless steel riser pipes below the dewatered water level and PVC risers

above the dewatered water level.
o Stick-up wells on the OFCA and most of the SBPA. Only the SBPA will have

locking protective casings.
« Flush mounted wells will be installed within traffic areas of the SBPA.

o Wells will terminate be at or near the subsurface clay till.
« 6 sparge points in the SBPA and 3 sparge points in the OFCA.
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A dedicated compressor will be installed at the blower building of the OFCA and SBPA to
provide the necessary pressure and flow for operation of the air sparge points. It is
anticipated that the air sparge points will be used following the phased start-up and
operation of the ISVE Systems, so that vapor flow in each well field is controlled to the
extent possible.

3.3.3 Vacuum Blower System

The ISVE blower system will be housed in two blower sheds located at the OFCA and the
SBPA, respectively. The extraction wells located in the K-P Area will be routed to the
blower building installed at the OFCA. A 40 horsepower (hp) centrifugal blower will be
installed in the OFCA shed as part of the initial system. The blower was sized to deliver
1,000 scfm to the off-gas treatment system at a minimum applied vacuum of 60 inches H,O
at the extraction wells. A dilution valve will be included upstream of the blower to control
VOC loading to the off-gas treatment system. A silencer will be installed immediately
after the blower for noise and damping control. The blower will be operated with a
hand/off/auto (HOA) switch installed in the main control panel, located in the groundwater
treatment building, with an emergency shut-off switch installed in the blower shed. Both
the hand and auto switch positions will activate the blower; the hand position will override
the control system, while the auto position will enable the control system. A pressure
switch will be included downstream of the blower to prevent damage in the event of high
discharge pressures. When activated, the switch will disable the blower and activate an
alarm light in the control panel. A pressure relief valve will also be installed downstream
of the blower, to safe guard the system in the event that the pressure switch fails.

The full-size system has been designed to accommodate up to four blowers, two installed at
the OFCA and two installed at the SBPA. Selection of additional blowers will be based on
data obtained during staged installation and operation of the ISVE system.

3.3.4 Condensate Removal System

During start-up and initial operation of the ISVE system, extracted soil vapor is likely to
include entrained groundwater; as the Site is dewatered and much of the subsurface
moisture is removed, the quantity of entrained groundwater is expected to decrease. The
vacuum applied to the extraction wells will be adjusted to minimize the amount of
entrained groundwater while optimizing the vapor flow rate. To minimize blinding of the
soil vapor conveyance piping installed in the OFCA and SBPA, entrained water will be
removed in the field by sloping the conveyance piping back toward the vapor extraction
wells; conveyance piping will not be sloped back toward the extraction wells in the K-P
Area because of the existing surface slope. However, the K-P Area ground surface is
higher and therefore the vadose zone is much thicker, and groundwater is less likely to be
entrained. Entrained water not removed in the field will be removed in a knockout tank
installed immediately upstream of the blower. The knockout tank will be fitted with a
demister, which will enhance removal of vapor moisture. Liquid collected in the knockout
tank will be pumped to the groundwater treatment system for treatment.
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A 300-gallon knockout tank will be included with the initial system installed at the OFCA.
Collected liquid will be periodically pumped from the knockout tank to the groundwater
treatment system influent tank. Because free product may collect in the knockout tank, a
low-shear, non-emulsifying pump will be utilized, and stainless steel and high density
polyethylene conveyance pipe will be installed above and below ground, respectively. The
condensate pump will be operated by an HOA switch installed in the main control panel,
located in the groundwater treatment building, with an emergency shut-off switch installed
in the blower shed. Both the hand and auto switch positions will activate the pump; the
hand position will override the control system, while the auto position will enable the
control system. High and low level switches will be installed in the knockout tank to
control operation of the condensate pump. When activated, the high level switch will
enable the condensate pump, and the low level switch will disable the condensate pump. A
high-high level switch in the knockout tank will disable the blower and activate an alarm
light in the control panel. A shut-off alarm from the groundwater treatment system will
disable the condensate pump.

Future blowers will be installed with dedicated, upstream knockout tanks. The initial 300-
gallon knockout tank will function as an equalization tank for the OFCA; future blowers
are expected to utilize small, dedicated knockout tanks, which will feed the condensate into
the 300-gallon tank for transfer to the groundwater treatment system. A similar
configuration will be implemented for the SBPA.

34 EXTRACTED VAPOR TREATMENT SYSTEM

Initial mass flowrates of VOCs and SVOCs from the vapor extraction wells are estimated
to be greater than the allowable regulatory air emission of VOCs; therefore, it is anticipated
that, initially, vapors extracted from the system will require treatment prior to being
released to the atmosphere. In consideration of the initial projected concentrations of
organics in the extracted vapors, the initial system will include a 1,000 scfm catalytic
oxidizer for off-gas treatment, followed by a scrubber to remove hydrochloric acid
generated during oxidation of chlorinated compounds in the inlet vapor stream. The off-
gas treatment system will be located at the groundwater treatment building while the ISVE
blower will be located in a blower shed at the well field.Operation of the blower and off-
gas treatment will be interlocked; when the blower is deactivated, the off-gas treatment will
be disabled, and when the off-gas treatment is deactivated, the blower will be disabled.
The system start-up sequence will be incorporated within the off-gas treatment control
logic and will be initiated with a start button on the off-gas treatment control panel. Once
the oxidizer has reached the appropriate internal temperature for off-gas treatment, the
blower will be enabled. If alarm conditions internal to the off-gas treatment system are
activated, they must be cleared in accordance with the off-gas treatment system control
logic prior to restarting the system. A manual reset button will be installed in the main
control panel, which will clear the overall system alarm conditions; the start-up sequence
must then be initiated by the start button on the oxidizer control panel.
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A second catalytic oxidizer, which would also be installed at the groundwater treatment
building, is anticipated in the future to complete the full-size vapor extraction treatment
system. Selection of the second oxidizer will be based on data obtained from operation of

the initial system.

A less aggressive vapor treatment system may be used after vapor VOC concentrations
decrease below a point at which it is no longer cost effective to treat the extracted vapors
with an oxidizer. Depending on the vapor composition, vapor phase carbon may be a
viable option. A condenser or chiller/dryer may also be considered in conjunction with the
carbon, to reduce carbon usage. Because the Site is located in a non-attainment area and is
subject to Indiana and Federal emission standards, air emission control units sufficient to
meet these standards will be utilized. At some point, when the vapor concentration and
mass discharge drops below the regulatory requirement, direct discharge may be possible.
Notification to the State of Indiana will be required to install the air emissions control
equipment. The air permit equivalency will specify the applicable regulatory requirements.

3.5 COMPLIANCE AND PERFORMANCE MONITORING

Compliance monitoring will consist of monitoring to comply with air emission regulations;
specific sampling requirements are dependent upon air permit equivalency requirements,
which will be provided by the Indiana Department of Environmental Management.

Performance monitoring will be conducted to evaluate and optimize the ISVE system.
Performance monitoring will include sampling and analyzing the inlet and outlet vapor of
the off-gas treatment system, as well as the incoming combined vapor from the well field.
Mass removal rates will be calculated and evaluated to assess system performance and

mass reduction over time.

Both compliance and performance monitoring will be detailed in the Performance Standard
Verification Plan, to be submitted under separate cover.

3.6 PHASED START-UP

ISVE will be implemented first at the OFCA and K-P Areas because the vadose zone is
already thick enough at these locations to allow vapor extraction. In other words,
additional dewatering is not required in order to lower the water level prior to beginning
ISVE operations in the OFCA and K-P Area. However, the groundwater level in the
OFCA and K-P Area will eventually be lowered in order to more efficiently ISVE in these
areas. After the water level in the OFCA and K-P Areas is lowered to the target level,
dewatering of the SBPA will be initiated. The ISVE system cannot be operated at the
SBPA until the water level has been lowered approximately 5 feet, because the shallow
depth of groundwater in this area would limit vapor recovery by the ISVE system.
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Start-up of the ISVE system at the OFCA, K-P, and SBPA will be conducted in phases
because of the uncertainties regarding subsurface conditions and the nature of the ISVE
mass transfer process. All vapor extraction wells and conveyance piping will be installed
through the interim cover as shown on the design drawings. The overall concept of the
phased start-up is to initially start operation with a subset of extraction wells, observe
performance over an initial period, and use the preliminary results to adjust the design of
the full-scale mechanical and vapor treatment system. This will allow flexibility to adjust
system operation and provide the basis for system modification to optimize overall
operation for the steady state or the diffusive regime. By installing the interim cover first,
and then conducting phase start-up of the ISVE system, prior to installing the final covers,
changes necessary to the ISVE piping or wells can be accommodated without
compromising the final cover on the sites.

The phased start-up will be conducted in lieu of a small-scale pilot study. Because the
subsurface conditions of the Site are similar to a heterogeneous landfill, a pilot study would
only provide information specific to the limited area influenced by the study. Information
obtained from a phased start-up will be more comprehensive than the information provided
by a small-scale pilot test because it will be utilizing the full-scale well configuration, will
have a longer duration, and will cover a wider area. It will also be more cost-effective
because the equipment sizing will be based on long-term operation during diffusive
extraction, instead of short-term start-up operation.

Specific features that will be provided by the phased implementation schedule include the
following:

« Control of initial operation for uncertain site conditions.

« Capability to change operating configurations to deal with differences in localized
conditions.

» Flexibility to modify system configuration and operation as conditions change
over time (i.e., from advective to diffusive removal).

« Avoidance of treatment capacity exceedances.

« Optimization of energy efficiency by avoiding oversizing the system to meet
initial conditions.

o Reduce cost and minimize pollution by minimizing use of supplemental fuel to
maintain contaminant destruction.
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Operation of the ISVE system will be conducted in the following seven phases:

1) 0 to 6 months: Operation of the initial 1,000 scfm ISVE system at the OFCA/K-P
Area.

2) 6 to 12 months: Evaluation and design of system modifications to optimize operation
of the full-size ISVE system to address the entire OFCA/K-P Area.

3) 12 to 18 months: Installation any system modifications and operation of the full-size
ISVE system at the OFCA/K-P Area.

4) 18 to 24 months: Operation of the initial 1,000 scfm ISVE system at the SBPA.

5) 24 to 30 months: Evaluation and design of system modifications to optimize operation
of the full-size ISVE system at the SBPA (while still operating the OFCA/K-P Area).

6) 30 months to Cycle Phase: Installation of any modifications and operation of the full-
size ISVE system at the SBPA (while still operating the OFCA/K-P ISVE System).

7) Cycle Phase: Operation of the ISVE system in on/off cycles, once mass removal
becomes limited by constituent diffusion rates.

0 to 6 months: The first phase of ISVE will commence upon construction completion of
the ISVE well fields, piping, and 1,000 scfm mechanical system for the ISVE system in the
OFCA and K-P Area and will involve applying a vacuum to approximately eight wells in
the OFCA/K-P Area. The applied vacuum will be provided by a blower capable of
providing up to 1,000 scfm flow at a maximum vacuum of 60 inches H,0. The actual
applied vacuum will be the minimum necessary to effectively influence the farthest wells in
the well field, and likely will be less than 60 inches H,O, to limit preferential flow as much
as possible. A 1,000 scfm catalytic oxidizer will be used to provide off-gas treatment.

Because of the expected initial high vapor concentrations, it is likely that early operation
will be limited by the destruction capacity of the oxidizer. Therefore, all of the ISVE wells
will not be operated simultaneously during the first 6 months of system operation. The
wells will be alternated initially to evaluate differences in vapor and humidity
characteristics from each well. Once the characteristics are determined, wells with low and
high VOC vapor concentrations can be operated simultaneously to prevent exceeding the
treatment capacity of the oxidizer, while maximizing its volumetric capacity. The number
of wells operating at any one time will be increased as necessary to maintain maximum
destruction of hydrocarbons in the oxidizer.

6 to 12 months: During operation of the initial system, VOC concentrations in the
extracted soil vapor will decline over time due to the nature of the soil vapor extraction
process and the mass transfer phenomenon. The decline may be approximated by one of
the three characteristic patterns shown in the figure below.
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CHARACTERISTIC PATTERNS OF VAPOR CONCENTRATION DECLINE
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Concentrations may decline gradually in a nearly straight line as shown in Scenario 1,
moderately as shown in Scenario 2, or exponentially and sharply as shown in Scenario 3.
Scenario 1 represents a condition in which the extracted vapor is from a significant source
such as a trapped pool of free phase product in void spaces. Scenario 2 represents a typical
decline in concentration from a typical ISVE system and site. Scenario 3 represents
conditions in which the accessible zones of high concentrations are relatively small and are
quickly removed; an asymptotic level would be reached relatively quickly representing the
long-term removal rate of VOCs from the subsurface. It’s likely that different zones within
each ISVE well field will have different characteristic patterns, but the ISVE system will
likely follow one of the above scenarios.

Following operation of the initial system, from months O to 12, a full-size system will be
designed, procured, and installed to address OFCA/K-P or ISVE well field areas. Design
of the full-size system will be based on results obtained during operation of the initial
system. The full-size system will incorporate the initial system and is expected to include
an additional knockout tank, blower, and off-gas treatment system (oxidizer and scrubber).
The final design of the full-size system will be dependent upon the overall system
characteristic decline in concentrations observed during operation of the initial system.

12 to 18 months: The full-size system will be installed approximately 12 months after
start-up and begin operation at the OFCA/K-P Area approximately 15 months after start-up
of the initial system. It will include additional equipment that will be operated in
conjunction with the initial 1,000 scfm system for approximately 6 months. The initial
1,000 scfm off-gas treatment system from the OFCA may be used to start up the SBPA
Initial System. Operation of the additional equipment will continue at the OFCA/K-P
Area.
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18 to 24 months: Operation of the initial 1,000 scfm off-gas treatment system will begin
at the SBPA approximately 18 months after start-up at the OFCA/K-P Area. Installation of
the initial ISVE system in the SBPA will be scheduled correspond to this time frame. The
precise time of startup of ISVE at the SBPA will depend on the dewatering progress in the
area. A knockout tank and blower will be installed in the blower shed located at the SBPA
to apply a vacuum to a series of initial ISVE wells. The flows and number of wells will be
increased as necessary, similar to the 0-6 month operation in the OFCA/K-P Area ISVE

System.

24 to 30 months: Based on results obtained during operation of both the initial system at
the SBPA and the full-size system at the OFCA/K-P Area, system modifications will be
designed and installed to optimize operation of the full-size system concurrently at both the
OFCA/K-P Area and SBPA. System modifications are expected to include an additional
knockout tank and blower at the SBPA blower shed.

30 months to Cycle Phase: Concurrent operation of the full-size system at the OFCA/K-P
Area and SBPA will continue until mass removal becomes limited by constituent diffusion
rates. At that point, the operation at one or all areas will be changed to cycle the system on
and off. Long-term system operation is described in more detail below.

Cycle Phase: When mass removal becomes limited by constituent diffusion rates,
operation of the ISVE system will be conducted in on/off or “pulsed” cycles. Diffusive
Recovery (rather than advective recovery see below) may be indicated in the OFCA or K-P
Area before the elapsed 30 months and if so, pulsed operation will be initiated at that time.
Long-term system operation is described in more detail below.

3.7 LONG-TERM OPERATION

The ISVE system will be operated until the primary remedial objective is satisfied, which is
removal through ISVE and air sparging of the mobile fraction of VOCs from the three
source areas with the greatest potential to impact soil and groundwater in the future. The
ISVE system will be operated in different modes to maximize efficiency of recovery for the
two characteristic contaminant transport regimes. These transport regimes are advective
recovery and diffusive recovery. A summary of the transport regimes and graph of
characteristic concentrations during each regime is provided in the figure below.
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Long-term operation and shutdown criteria have been developed to respond to the physical
processes of contaminant recovery that are part of the operation of an ISVE system. The
eventual performance of the ISVE system is difficult to predict because of the uncertainty
and variability of subsurface conditions. However, the dominant recovery modes, related
to the advective transport regime (Stage 1) and the diffusive transport regime (Stage 2), are
understood, and shutdown criteria are typically developed to maximize removal
efficiencies using these modes.

3.7.1 Stage 1 - Advective Transport Regime

During this regime, the ISVE system will operate continuously and will be optimized to
allow full development of the vacuum field across the entire area of concemn and to
maintain the highest level of vapor removals possible. Development of a vacuurn across
the specified area will be monitored by evaluating the observed flow patterns. Locations
with negligible flow pathways (and therefore negligible mobile contaminants) will be
identified by extraction wells with negligible flow, while areas with a high degree of
preferential flow pathways (where the majority of mobile contaminants will migrate) will
be identified by extraction wells with relatively high flow rates. Short circuiting following
initial ISVE operation will be indicated by unexplained increases in vapor flow rate.
Potential short circuiting is expected to be limited by covering each area with an engineered

barrier.

The constituents removed will include contaminants in the most permeable zones and
contaminants that have the greatest potential to migrate from the source area due to their
mobility. The advective recovery of contaminants will be characterized by high initial
recovery rates, which will decline over time as the most mobile contaminants are recovered
and contaminants accessible for advective flow are depleted. While advective transport is
significant, the achievable recovery of contamination will be dependent on the total vapor
flow rate that can be sustained. Thus, continuously operating the ISVE system to
maximize efficiency is critical to optimizing contaminant recovery during the advective

regime.

During the advective recovery regime, the ISVE system will be continuously operated until
VOC concentrations reach an asymptotic level. As agreed upon in the August 2(), 1998
design workshop meeting at the IDEM office in Gary, Indiana, the asymptotic level will be
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defined as less than a 2.5% change per quarter in the recovered vapor VOC concentratiorn,
as determined by three consecutive samples. Once asymptotic conditions are reached, the
ISVE system will be operated cyclically, in accordance with the criteria for diffusive
recovery. The frequency of samples collected from the vapor stream to define the
asymptote will be adjusted (with approval of U.S.EPA) during the diffusive recovery
regime based on observed vapor concentrations during system operation as necessary.

3.7.2 Stage 2 - Diffusive Transport Regime

During this stage, vapor concentrations and mass removal are limited by diffusion rates.
Diffusive transport will remain relatively constant as ISVE operation continues, because
diffusive recovery of contaminants is derived from the slow diffusion of contaminants in
vapor from less accessible (lower permeability) areas. The rate of diffusion will be
dependent on the concentration gradient between the permeable zones accessed by soil
vapor extraction and pockets of contamination in less accessible areas. Therefore, the key
to maintaining recovery during the diffusive stage will be to maintain sufficient operation
of the ISVE system such that concentrations in the permeable zones (or flow pathway)
remain relatively low, providing a concentration gradient between the less accessible areas
and more permeable zones. The ISVE system will be operated cyclically during the
diffusive stage. The cycle frequency will maintain a concentration gradient while
decreasing the total volume of vapor that requires treatment. This operational method will
maintain the efficiency of vapor treatment while reducing the time of system operation.

The system will be operated in cycles by alternately operating well sections to allow vapor
equilibrium in the soil gas to be achieved at the wells that are shut off. The timing of the
ISVE system on/off cycles will be determined by monitoring the concentration in recovered
vapor. The purpose of the cycles will be to start the system when vapor concentrations are
several orders of magnitude higher than at the time of the last shut-off period. The first off-
cycle will last for three months, and then the system will be operated until asymptotic
concentrations are again attained, as defined in the previous section. Once asymptotic
levels are attained, the system will again be shut down. The duration of each off-cycle will
be the same as the previous off-cycle, unless the preceding period of operation was less
than half the off-cycle, in which case the off-cycle will be doubled. In summary, each on-
cycle will last until asymptotic levels are attained and each off-cycle will last the same or
double the previous off-cycle, depending on the length of the preceding on-cycle. The
frequency of cycles will be systematically adjusted throughout operation to maximize the
efficiency of mass removal.

3.7.3 Stage 3 — Long Term Venting

Either continuous or cycled operation of the ISVE system, as described above, will
continue in the OFCA, K-P Area, and SBPA until the total removal rate has been reduced
to 100 pounds per day or less for all three ISVE systems as agreed upon during the August
20, 1998 design workshop meeting at the IDEM office in Gary, Indiana. This corresponds
roughly with the estimated initial removal rate of the groundwater treatment system.
Therefore, the ISVE system will begin long-term venting when its ability to remove
contamination is on the same order of magnitude as the groundwater treatment system.
Since the groundwater treatment system will continue to be operated to maintain general
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water levels within the barrier wall, the active collection and treatment of vapor through the
ISVE system will be stopped.

Following active ISVE system operation, groundwater will be allowed to naturally recharge
to the barrier wall maintenance level. The ISVE extraction wells will be opened and
allowed to vent to atmosphere, and the ISVE wells will function as long-term air vents
system. This long-term venting system will allow and maintain a level of biological
degradation in the subsurface that will continue to reduce the non-mobile contaminants
within the containment system. While long term air venting is implemented, groundwater
will be pumped to the groundwater treatment plant at a pumping rate sufficient to maintain
a level that will not allow groundwater to overflow the barrier wall or to maintain an
inward gradient where possible. This groundwater level will be the maintenance level.
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4.0 GROUNDWATER EXTRACTION SYSTEM

A component of the Final Remedy defined in the ROD, is containment of the groundwater
plume and collection of groundwater to the north of the Site for treatment. The existing
barrier wall provides containment for the plume near the source areas, and the existing
BWES removes the contained groundwater to maintain water levels within the barrier wall.
The PGCS collects groundwater flowing to the north of the Site for treatment at the GWTP.
The BWES and PGCS comprise the Site’s groundwater extraction system.

To increase the effectiveness of the ISVE systems that will be installed at the Site,
groundwater levels within the barrier wall will be lowered to expose the majority of the soil
contamination below the current water table. Once the zone of contamination is exposed,
the ISVE systems will withdraw contaminated vapors from the subsurface for treatment.
Exposing the soil to air flow will increase the effectiveness of ISVE in the SBPA, the
OFCA, and the K-P Area. Therefore, a critical component of the Final Remedy will be
lowering the current water table during ISVE operation.

4.1 DESIGN OBJECTIVES
The objectives of the groundwater extraction system inside the barrier wall is to:

o Lower the water table in the OFCA from the current groundwater level of
approximately 634 feet amsl to 626 feet amsl. This results in a drawdown of
groundwater in the OFCA of approximately 8 feet.

o« Lower the water table in the SBPA from the current groundwater level of
approximately 634 feet amsl to 629 feet amsl. This results in a drawdown of
groundwater in the SBPA of approximately 5 feet..

e Upon completion of the ISVE operations, maintain groundwater levels inside the
barrier wall at a target elevation of 631 feet amsl to prevent over-topping and induce
an inward gradient, where possible.

Additional information, including historic groundwater levels inside and outside of the
barrier wall and expected future hydraulic gradients along the barrier wall, is included in
Appendix C.

In addition, the groundwater extraction system and treatment plant must also allow for
continued operation of the PGCS and flexibility of routing the influent sources to either the
pretreatment or main treatment systems depending upon contaminant levels and flow rates.
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4.2 PERFORMANCE REQUIREMENTS

The performance requirements necessary to effectively achieve the design objectives for
the groundwater extraction system upgrades were evaluated and are discussed below.

Groundwater extraction rates necessary to achieve each design objective were estimated
from the projected infiltration rates, the volume of groundwater currently within the barrier
wall that will require extraction, the hydraulic and contaminant treatment capacity of the
GWTP, and the implementation schedule for the Final Remedy. The groundwater
collection quantities and schedule were initially presented in the 30% RD and are included
in Appendix C. Based on these evaluations, the following performance requirements are
necessary to effectively accomplish the dewatering objectives:

The sustainable groundwater extraction capacity of each of the existing extraction
trenches in the Off-Site Area (EW-11, EW-12, EW-13, EW-15, and EW-16) is
approximately 2 gpm based on pumping data observed during the past 2 years of
operation for the 100-ft trenches. The five existing trenches yield an observed
combined capacity of 10 gpm. Based on the estimated extraction requirements for
the Off-Site Area (Appendix C), a flow of 20 gpm is required to adequately
dewater the area for efficient ISVE operation. Therefore, to accomplish the
performance requirements, groundwater extraction capacity in the Off-Site Area
will be increased by 10 gpm for a total extraction capacity of 20 gpm in the area.
By installing an additional 500 lineal feet of extraction trench, this additional 10
gpm can be accomplished.

The observed sustainable groundwater extraction capacity of the existing 100-ft
extraction trenches in the On-Site Area is similar to the extraction capacity of the
trenches in the Off-Site Area. Extraction trenches EW-10, EW-17, and EW-18
yield a sustainable combined pumping rate of 6 gpm. The initial dewatering plan
for the On-Site Area, as presented in the 30% RD, required dewatering of the
entire On-Site Area to obtain the lowered groundwater level. To accomplish this
objective the groundwater extraction capacity in the On-Site Area would need to
be increased by 27 gpm for a total extraction capacity of 33 gpm. To decrease the
required extraction rate while still effectively lowering the groundwater level in
the SBPA, localized dewatering of the SBPA was implemented. Using localized
dewatering, it is estimated that approximately half of the originally estimated 33
gpm will be required to effectively lower the water table for ISVE. Therefore,
only 17 gpm will be required, which will be provided by 21 new dual phase
extraction wells in addition to the existing extraction trenches.

Based on the Final Remedy implementation schedule, the Off-Site Area and On-
Site Area will need to be dewatered independently. To accomplish this objective,
a separation barrier wall constructed of bentonite slurry will be installed between

the On-Site and Off-Site Areas.
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« Existing and new extraction wells will be grouped as shown in Table 1 to allow
collected groundwater to be routed to the appropriate components of the GWTP
based on flow rate and contaminant levels.

« Independent adjustment and monitoring of groundwater pumping rates must be
possible from each extraction point.

o Construction should allow for continued use of extraction trenches if damage or
blockage has occurred within the filter pack, as may be the case in existing
extraction trench EW-13.

4.3 GROUNDWATER EXTRACTION SYSTEM DESIGN

4.3.1 New Extraction Trenches and Wells

Historic operating conditions of the existing groundwater extraction system indicate that a
pumping rate of 2 gpm per 100-ft trench section can be sustained. To increase the
groundwater extraction capacity in the Off-Site Area by the 10 gpm required for
dewatering, 500 feet of additional extraction trenches will be installed. The additional 500-
ft of trenching will be obtained by installing a 350-ft extraction trench between the
separation barrier wall and OFCA ISVE well field and a 150-ft extraction trench just south
of the existing extraction trench EW-15. These locations were selected because historic
boring logs indicate that these areas have the least potential to encounter buried refuse

during construction.

Installation of groundwater extraction wells as part of the SBPA ISVE system was selected
to promote a localized groundwater surface depression in the SBPA. The localized
groundwater depression will decrease the required groundwater pumping rate and allow for
operation of the SBPA ISVE system. Installation of vertical wells in the SBPA was
selected over horizontal collection trenches to decrease contact with subsurface
contamination and the potential for encountering subsurface structures that could impede
construction. To accomplish localized dewatering in the SBPA, 21 of the ISVE wells will
be installed as dual phase extraction wells for collection of groundwater. Based on
previous pump testing at the Site (A pumping test was conducted on March 20 and 21,
1995 in accordance with PGCS RD/RA Work Plan to evaluate the hydraulic characteristic
of the unconfined aquifer.), the dual phase extraction wells can yield a sustainable flowrate
of 1/2 gpm per well for a combined extraction rate of 10.5 gpm. Twelve of the dual phase
extraction wells will initially be used for groundwater collection. This number will be
increased, as needed, based on dewatering progress.

The new extraction trench and well locations are shown on the Drawings.

The new well pumps will be submersible pneumatic pumps similar to the existing pumps at
the Site. Separate piping systems will be used in the SBPA for water vapor collection as
detailed in the design of the ISVE systems.
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4.3.2 Collected Groundwater Conveyance and Header System

The existing and new extraction trenches and wells will be grouped as shown in Table 1.
The grouping will allow the collected groundwater from each collection point to be routed
by a header system to either the pretreatment or main treatment systems of the GWTP,
depending on flow rates and contaminant levels.

4.3.3 Groundwater Collection Flowrate Control

All extraction trenches and wells will be equipped with an air regulator/filter and ball valve
on each airline so that pumping rates of each pump can be regulated independently. The
groundwater conveyance pipe from each extraction point will be equipped with a totalizing
flow meter and sample port to monitor and sample groundwater pumping from each well as
necessary to optimize influent scenarios to the GWTP. New extraction points will be
installed with this equipment and the existing trenches will also be upgraded with it.

4.3.4 Collection Trench Filter Pack

Historical soil borings and grain size analyses were used to develop a filter pack for the
new extraction trenches and wells. A medium sand with 90% passing the No. 8 sieve and
no more than 10% passing the No. 50 sieve will be used as filter pack at the Site.

To minimize transport of fines into and through the collection pipes, the newly installed
trenches and wells will be wrapped in a continuous, filament, non-woven polypropylene
geotextile with a minimum thickness of 80 mils. The material will have a minimum water
flow rate of 139 gpm/ft’ and a minimum apparent opening size of 0.250 mm.

4.3.5 Additional In-Line Wells

In-line wells will be installed along the new extraction trenches (EW-19 and EW-20) and
existing EW-13. Each in-line well will be alternative extraction points along extraction
trenches in which a pneumatic pump can be placed to extract groundwater from the
trenches’ filter pack. These wells will be spaced approximately 100 feet apart along each
trench and screened in the trench filter pack material. The in-line wells will consist of a
slotted screen riser pipe and control vault. Air supply lines and groundwater conveyance
pipes will be ran to each in-line well vault so that each in-line well will be capable of
operating a pump if needed. In-line wells will be identified by adding identification letters
to the main extraction well identification at each trench. (Example: In-line wells at
extraction trench 20 will be identified as EW-20A, EW-20B, etc.) The in-line well for
extraction trench 13 will be installed as an operational well to replace existing EW-13.

4.3.6 Piping Runs and Locations

Using flows as listed in Appendix C, head losses were calculated (15) and conveyance
piping was sized. Groundwater conveyance piping will consist 2-inch diameter or 3-inch
diameter (depending on individual well or series of well flow capacities) high density
polyethylene (HDPE) piping. Air supply lines will consist of 1-inch diameter HPDE
piping. Piping runs and locations for the groundwater extraction system along with other
subsurface conveyance systems for the Final Remedy are shown on the Drawings.
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5.0 COVER AND COVER DESIGN

The Final Remedy includes covering the areas of the Site that contains buried waste, as
defined in the SOW. The SBPA, OFCA, the area contiguous to the City of Griffith landfill,
and the K-P Area will be covered. These areas contain concentrations of VOCs and PCBs
high enough to be defined as buried waste in accordance with the ROD. In addition, the K-
P section of the Off-Site Area contains elevated concentrations of lead in the soil, which
also requires a cover. The main objectives of covering these areas are:

1. Eliminate potential direct contact with VOC- and PCB-contaminated soils (and
lead-contaminated soils in the K-P Area);

2. Eliminate potential worker contact with VOC-contaminated groundwater;

3. Reduce the potential for contaminant migration to groundwater by reducing
infiltration into these areas; and

4. Provide a surface seal for the ISVE system to minimize potential short-
circuiting and maximize the capture of VOC vapors.

In addition, covering these areas will reduce the storm water infiltration into the area inside
the barrier wall, thereby reducing the amount of groundwater to be treated by the
groundwater treatment plant during ISVE implementation and long-term operation of the
BWES.

5.1 COVER REQUIREMENTS

Because covering was not a part of the original ROD, the requirements for covering the
ACS Site are not outlined in the SOW. Therefore, several regulatory references were used
in the evaluation of various alternatives as provided in the February 1999 30% Remedial
Design Report (7). An evaluation of conventional and final designs was conducted to
determine an appropriate covering remedy design. Both Federal (U.S. EPA Subtitle D, 40
CFR 264) and Indiana Department of Environmental Management (IDEM - Municipal and
Hazardous Waste Landfills, 329 IAC 10-22-7) (16) regulations were used to provide
potential design criteria for the evaluation. These regulations are particular to solid and
hazardous waste landfills, and therefore are not applicable to the ACS Site. However, they
provide useful guidance for design details of covers. IDEM was contacted directly to
discuss the relevant and appropriate requirements. IDEM recommended 329 IAC 10-22-7
and deferred to U.S. EPA Subtitle D requirements as guidance (17) for the cover design.
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5.2 GENERAL DESIGN DESCRIPTION

5.2.1 SBPA and OFCA Engineered Covers

Delineation of the SBPA engineered cover was established using detected total VOC
concentrations exceeding 10,000 ppm and total PCB concentrations exceeding 10 ppm
from specific soil sampling locations. Based on the analytical findings, the SBPA
engineered cover surface surrounds both the Stills Bottom Pond and Fire Pond and is
approximately three acres within the operating portion of the Site. The aforementioned
criteria was also employed to delineate the extent of the OFCA engineered cover; however
additional criteria included the lead-impacted soils of the K-P Area and the lateral extent of
the City of Griffith landfill extending on to the ACS property. Therefore, the extent of the
engineered cover on the OFCA and K-P Areas encompasses the areas of buried waste, lead
impacted soils, and municipal refuse in the Off-Site Area.

5.2.2 Backfilling

Before construction of the SBPA engineered cover, the Fire Pond will be backfilled with
granular soils from the ONCA drum removal excavation and soils and gravel from the
SBPA during cover grading activities. As a contingency, excavated PCB-impacted soils
from the wetlands area west of the facility may be used to complete the backfill. Since the
shallow aquifer intersects the bottom two-to-four-feet of the Fire Pond, a granular soil layer
is ideal backfill material for the Fire Pond. Volume estimates of the amount of soil required
to backfill the Fire Pond were conducted and further discussed later in this section.

5.2.3 General Grading Under Engineered Covers

Existing soils will be graded to promote surface water drainage prior to construction of
both the SBPA and OFCA engineered covers. In addition, the areas surrounding the OFCA
and SBPA engineered covers will be regraded, where necessary, to improve storm water
run-off and reduce storm water run-on. Subsurface grading plans were developed for each
area and are shown on the Drawings. Swales were incorporated into the subsurface grading
plan at specified locations to direct sheet flow towards designated discharge points and to
avoid facility buildings. Grading of the subsurface for the engineered covers and
surrounding areas will primarily conform to the contours shown on the drawings, and shall

promote positive drainage.

5.2.4 Interim OFCA and SBPA Engineered Covers

As part of the remedial design, interim-engineered covers were designed for both the SBPA
and OFCA to allow placement and installation of the ISVE conveyance pipe, gas extraction
wells, and dual extraction wells. During the construction and start-up phases, the OFCA
interim-engineered cover will consist of a 12-inch thick compacted clay soil layer installed
in six-inch lifts. The 12 inches of compacted clay soil will also serve as a temporary cover,
and will allow adjustments to be made, if necessary, in the ISVE systems (piping
modifications, repairs, valve or port additions, etc.) during initial start-up of the ISVE
systems. In this manner, damage to the final cover due to these potential adjustments will
be avoided. Erosion control matting will be placed in areas susceptible to erosion due to
steep slopes or high flow concentrations. Following initial ISVE system start-up, the final
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cover will be constructed atop the initial 12-inch clay soil layer, taking care to incorporate
the ISVE wells into the final cover surface. Because the OFCA currently has some
compacted clayey soil in place, the placement of the first layer of the cover will be
relatively simple, and will consist of supplementing the clay layer, regrading and
recompaction. Temporary access roads will be constructed to allow access to remote
locations such as the OFCA ISVE blower building and well field. The temporary access
roads are designed to consist of a geotextile fabric with an eight-inch gravel subbase.

In the SBPA, the existing gravel/slag surface will be excavated approximately 22-inches
below grade along the SBPA engineered cover perimeter. The interim SBPA engineered
cover will consist of a 12-inch thick layer of compacted clay soil, covered by a geotextile
fabric with six to eight inches of compacted gravel. The geotextile fabric and gravel base
course will be placed over the clay soil after installation of the ISVE conveyance pipe and
gas and dual extraction wells (which will be installed into the clay layer). The base course
will consist of six-inches of nominal 3%-inch diameter compacted gravel aggregate with
fines installed above a 16-ounce geotextile fabric. Temporary roads will be constructed to
minimize disruption to the ACS operating areas, and allow access to operational areas
within the ACS facility. The temporary access roads will be designed to consist of a
geotextile fabric with 12-inch gravel layer. It is anticipated that the temporary access roads
will exist for approximately 12 to 18 months, and will be subsequently incorporated into
the final cover, as part of the final phase of the remedial action, as shown on the Drawings.

5.2.5 Tie-In

Along the SBPA engineered cover perimeter, a vertical cut of approximately 22-inches will
be excavated prior to the construction of the SBPA engineered cover. The proposed cut will
extend inward at a varying lateral distance around the perimeter and will gradually taper off
to the existing ground surface elevation (See Drawings). Following the subgrade grading,
uniform layers of compacted clay soil and gravel will be placed over the newly established
grade. To prevent water settlement (ponding) along the cover boundary during interim
operations, additional clay soil will extend to the delineated perimeter and allow surface
water drainage off the interim cover. After the interim period:

. The additional clay soils at the cover perimeter will be removed;

. A geotextile and a lower component of six inches of compacted gravel will
replace the perimeter clay soils; and

. The cover will be finished a surface component of four inches of low
permeability, high strength asphalt.

Details of this proposed cut and fill tie-in transition are provided in the Drawings.

In the OFCA, the 12-inch compacted clay soil layer will extend over the existing barrier
wall along the southern and western edges and blend into the surrounding cover area to the
north and east during the interim period. The placement of the 60-mil flexible membrane
liner (FML) during construction of the final cover will involve a typical anchor system that
extends approximately one foot beyond the engineered cover northern and eastern edges.
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Along the southern and western edges of the engineered cap, the FML will extend over the
barrier wall a minimum of 18 inches and will be anchored by 24 inches of soil. Details of
the OFCA interim and final tie-in transition are provided in the Drawings.

5.3 FINAL COVER REMEDY

5.3.1 SBPA Asphalt Engineered Cover

Construction of the final SBPA asphalt engineered cover will include an alternative high-
strength, low permeability asphalt cover mixture, which will provide the necessary low-
permeability layer while still allowing for the operation of the ACS facility including
loaded semi-tractor trailer access, parking, and other non-intrusive activities.

The final asphalt engineered cover design will consist of the following, from bottom to top:

« A uniform layer of compacted clay soil will be placed over the graded
subsurface. This low permeable layer will be 12-inches thick, and installed
in six-inch lifts, and will provide interim cover for the area to limit
infiltration and provide a surface seal for the ISVE system.

» A l6-ounce non-woven polypropylene geotextile separation layer will be
placed between the compacted clay soil layer and the gravel base course
layer.

« A six to eight-inch thick compacted gravel base course layer that will
provide temporary vehicular and pedestrian access and water drainage and
will serve as a subbase for the asphalt. The main access roads will require a
12-inch base course layer.

« A four inch thick (combined) modified asphalt binder and modified asphalt
surface course of specially prepared high-strength, low permeability asphalt.

A cross section of the asphalt cover is detailed on the Drawings. Details regarding these
three layers are further discussed in the following sections.

5.3.1.1  Asphalt Binder and Surface Course

The four-inch (combined) impermeable modified asphalt binder and surface course will be
installed over the prepared gravel base course. The modified asphalt binder and surface
course will be constructed to the approximate lines and grades shown on the Drawings.
The asphalt binder will consist of a specially produced high-strength, low permeability
asphalt. This type of asphalt was developed to be more durable and much less permeable
(<1 x 10”7 cm/sec) than regular asphalt.

This type of asphalt mixture has four advantages over traditional asphalt. First, it is
blended and installed at higher temperatures than traditional asphalt and typically contain
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fewer leachable volatile organic compounds than traditional asphalt. Second, it is
manufactured with asphalt cement using modifiers that have a molecular weight in excess
of 80 times asphalt cement molecules, yielding longer-chained and heavier molecules than
traditional asphalt cement. This results in a product with a higher intermolecular stability
and a decreased reactivity and solubility. Third, these modifiers do not contain heavy
metals or other hazardous material. Fourth, these special mixtures have a lower
permeability than traditional asphalt and their permeability characteristics perform similarly
to a highly compacted lean clay cap (<1 x 107 cm/sec). U.S. EPA Region V has recently
approved and installed this type of asphalt cover for use at the following CERCLA sites.

« Hill Air Force Base, Utah
« G&H Landfill, Michigan
e Tri-County Landfill, Elgin, Illinois

5.3.1.2  Asphalt Thickness Design

An evaluation was conducted to determine the appropriate asphalt thickness using technical
information from the Asphalt Institute (18). The subgrade resilient modulus was calculated
using the equation provided with the California Bearing Ratio (CBR) value of 10. This
value is considered conservative for typical design values of subbase soils classified as
clay, since the provided technical input data indicates that a value of 15 or lower is
acceptable. The equivalent axle load (EAL) was determined from parameters such as
vehicle type, truck factor, numbers of vehicles driven on the asphalt cover per year, and an
annual growth factor of two percent. These factors were used to calculate an overall EAL
value that was found to be approximately 1.8x10° while a subgrade resilient modulus value
was calculated to be 15,000 pounds per square inch.

Using the Asphalt Institute’s Design Chart A-23 for “Untreated Aggregate Base 6.0 inch
Thickness” in the Thickness Design Manual (18) yielded a minimum required asphalt
thickness of 4 inches. It should be noted that the SBPA access roads will have an
additional 6 inches of compacted gravel subbase, to account for the heavy traffic loads on
these roads.

5.3.2 OFCA Engineered Cover

A very flexible polyethlyene (VFPE) FML will be placed over the lateral extent of the
OFCA engineered cover. The thickness of the FML will be 60-mil, selected primarily
because of its flexibility and low permeability (4.0 x 10? cm/s as listed in manufacturer’s
literature). The flexible FML is also less susceptible to tear if soil settlement occurs, and
the 60-mil thickness is more practical for welding purposes. In addition, the selection of
the FML limits vertical expansion. The upper component will consist of a 12-inch layer of
earthen soil. The earthen material will be used as a root zone to support a healthy root
matrix for the overlying vegetative layer. The top layer of the upper component will be a
six-inch layer of topsoil that will be planted with a shallow-rooted blend of native

vegetation.
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5.3.3 HELP Model

The acceptable final cover designs for both areas were evaluated using the Hydrologic
Evaluation of Landfill Performance (HELP4) Model (19). The model is a two-dimensional
iterative hydrological model of water movement across, into, through, and out of impacted
soils. Model simulation results indicate that selected final engineered and surrounding

covers significantly reduce the water infiltration.

Weather data utilized for the evaluation were generated by the HELP model as default
values for Chicago, Illinois, and were constant for all modeled alternatives. Variables for
the modeling input included cover design layer-characteristics such as soil and geosynthetic
layer types and thickness. Table 2 summarizes the modeled output results from selected
cover and cover final design scenarios. Appendix D contains the complete model input and

output.

5.4 SURFACE DRAINAGE SYSTEM

The drainage system for the Site has been sized based on a 100-year, 24-hour storm event
for Griffith, Indiana. The surface drainage system will include channels and swales that will
be lined with appropriate erosion control measures, such as straw matting, silt fencing, hay
bales, and riprap, where necessary. The areas that currently pond water on the ACS facility
will be regraded to drain into the existing storm sewer system, or off-site to the north or
west wetlands. The drainage patterns for both the SBPA and the OFCA, are shown on the

Drawings.

The following are established design criteria, based on sound engineering practices and
experience, for the drainage design at the Site.

* Eliminate ponding in areas inside the barrier wall, both on the
engineered covers and immediately surrounding the cover.

* Minimize erosion of Site soils.

¢ Channelize drainage, where possible.

» Provide adequate erosion protection in cover and surrounding channels.
* Drain runoff from covered area as quickly as practical.

* Control runoff from Site.

» Control velocity of stormwater runoff, so that erosion is minimized.

e Provide silt/sediment checks to minimize off-site sediment transport.
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54.1 SBPA

As mentioned above, the SBPA surface drainage system will consist of constructed swales
that will control sheet flow, velocities and sediment transport associated with stormwater
runoff from the Site. The swales will guide sheet flow away from facility operating areas
and/or along facility buildings to existing catch basins surrounding the SBPA. This part of
the surface drainage system design will also prevent surface water from pooling on the
engineered cover. Catch basins adjacent to the cover boundary will be raised or lowered, as
necessary, to appropriate final ground surface elevations to collect surface water drainage.
The collected stormwater will be conveyed via gravity from the existing stormwater
coliection system and discharged into the wetlands located to the west of the facility.

542 OFCA

The OFCA surface drainage system design will utilize existing topographic features that
will be graded, as necessary, to allow sheet flow to drain off the engineered cover and into
engineered channels or swales (See Drawings). Trapezoidal-shaped channels were designed
to run along the west property line, immediately east of the designed OFCA engineered
cover, and south of the railroad tracks.

54.2.1  Channels

The OFCA engineered cover will contain three main trapezoidal-shaped channels that will
receive sheet flow from the cover areas. The basis of the channel design is to drain
stormwater off the OFCA engineered cover in an efficient, controlled manner. Sheet flow
collected by the channels will be discharged into the existing drainage ditch located west of
the facility. To minimize erosion, all water conveying channels have been designed with
either erosion control matting, where the velocities are low enough, or riprap, where
necessary to armor the channel against excessive erosion. The channel locations are
provided in the Drawings. An evaluation of various channel designs was conducted using
standard open channel flow calculations and the TR-55 method of calculating storm water
runoff from the cover. Results of this evaluation are summarized in tables and graphs and

are provided in Appendix E.

5.4.2.2  Erosion Control Measures

Erosion control matting (straw matting with fibrous reinforcing) will be placed in most of
the OFCA water conveying channels to control erosion from these areas prior to
establishment of vegetation. This erosion control matting will eventually bio/photo
degrade (degradation usually takes approximately 18 to 24 months), leaving the healthy,
established vegetation in place. Riprap has been specified in some channels to provide
armor against velocities that induce excessive erosion.

5.4.2.3  Vegetative Layer

A vegetative layer will be established within the topsoil layer following construction in the
OFCA. The vegetation will be placed by either hydroseeding or conventional techniques.
The vegetative layer at the Site will consist of a shallow-rooted (12 inches or less to prevent
root damage to the cover) blend of grasses. This vegetation will protect surface soils from
erosion and provide a healthy vegetal cover to promote evapotranspiration. Prairie grasses
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were considered, but due to the deep-rooting nature of these grasses and potential burning
requirement to maintain these grasses, they were not selected for use at the Site.

5.4.3 TR-55 Model

The Technical Release-55 Model (20) was used to determine peak flow discharge for the
watershed areas of the OFCA and SBPA. A 100-year 24-hour rainfall distribution was
selected because it adequately represents the regional rainfall time distribution and contains
the intensity of rainfall for this event. Critical parameters of the model include time of
concentration and travel time which represent the amount of time for runoff to travel from
the hydraulically most distant point of the watershed and the time it takes water to travel
from one location to another in the watershed, respectively. Additional characteristics that
influence the model outcome results are the Manning’s coefficient, slope, length, and
surface area. The SBPA was modeled as one continual drainage area, whereas the OFCA
was divided into three discrete discharge areas. A stormwater hydrograph was plotted by
the model to determine the peak flow from each drainage area. These hydrographs were
then combined where they flowed into similar channels, and/or routed where they flowed
into and through a channel reach. The computer model output and a summary table of the
peak flows are provided in Appendix E.

5.4.4 Channel Design

A channel design model (21) was employed to design adequate perimeter channels for the
OFCA. Using the peak flow discharge rates calculated from the TR-55 Model, the
discharge area in conjunction with selected channel depths and varying Manning’s
coefficients yielded curve plot comparisons for trapezoidal-shape channels. The
performance curves were used as a tool to determine an acceptable discharge channel
dimension based on flow carrying capabilities. The varying Manning’s coefficient was
necessary due to variability and uncertainty of vegetative or rock being placed in the

channels.

5.5 REMEDIAL DESIGN CALCULATIONS

Preliminary remedial design calculations were conducted for various components of the
final cover design including:

» Estimated volumes of soil cut and fill for the engineered and surrounding
covers total estimated area;

» Backfill volume of the Fire Pond;

* Quantity and volume of engineered and surrounding cover materials;

» Selection of engineered and surrounding cover materials; and

» Stormwater runoff and sizing of drainage system.
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5.5.1 Engineered Cover Volumes/Areas

Volumes of the proposed surface cut and fill were produced using design software in
conjunction with a standard CADD package. These estimations involved using a newly
developed surface topographic base map of the entire Site. An Indiana-registered land
surveyor verified survey field data. Calculations involving the soil quantities for both areas
are in-place bank cubic yards. No swell or shrink factors have been applied.

It is estimated that approximately 4,000 cy will be required to bring the Fire Pond up to
preliminary subsurface grade. Approximately 6,000 cy of material is necessary to bring the
Site up to subsurface grades. All backfill material will come from soil excavated from the
ONCA drum removal and proposed onsite cut (grading areas shown on the Drawings). As
a contingency, excavated PCB-impacted soils from the wetlands area west of the facility
may be used to complete the backfill. These volumes are estimates only and are subject to
change. Excavating and grading during Site preparation and other construction activities
which mmay alter the existing surface of the Site, or differences between estimated and
actual depths of the Fire Pond will have an effect on the estimated quantities. However, the
volumes should be relatively close to actual construction quantities, if there are no
significant differences between field conditions and estimated design conditions (grades,

slopes, etc.).

Volume estimations indicate that approximately 6,400 cy of spoils are located in the
OFCA. This estimate is based on recent survey data used in conjunction with standard
design software, and was verified with hand calculations. The spoils will be distributed in
key locations of the OFCA to help promote positive surface water drainage. A standard
CADD package was also used to estimate the approximate cross-sectional areas of the
SBPA and OFCA engineered covers. The total estimated engineered cover areas are
approximately 2.9 and 6.4 acres, respectively.

5.5.2 Geomembrane and Geotextile Selection
The specifications of the geotextile materials and geomembrane to be used as part of the
landfill cover were selected based on several factors:

* Availability of materials.
* Flexibility of materials.

» Physical characteristics of materials, including tensile strength and
puncture resistance.

5.5.2.1 Availability of Materials

An advantage of using a VFPE geomembrane as the FML is that this material is supplied
by a number of different manufacturers and is readily available in quantities required for
the Site. Also, if a future need arises for repair or replacement of this material, it can be

readily obtained.
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5.5.2.2  Flexibility of Material

VFPE geomembrane is able to conform more easily than HDPE geomembrane. For this
reason, it can accommodate differential settlement and deformation during and following
installation better than HDPE materials, while still providing adequate strengths for field
conditions during and following installation.

5.5.2.3  Physical Properties of Geosynthetics

Calculations (Appendix F) were required in order to check the selected materials’ physical
properties of the materials versus the required strengths during and following installation.
The geotextiles used for cushioning and separation will be 16 oz. non-woven polypropylene
and the geomembrane will be a 60 mil VFPE membrane.
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6.0 OFF-SITE GROUNDWATER TREATMENT

Two areas of upper aquifer groundwater contamination have been delineated at the ACS
Site. The shallow groundwater plume extending approximately 700 feet north from the
ACS facility has been termed the North Area and a plume extending approximately 2,000
feet to the south-southeast has been termed the South Area. Localized contamination has
been documented in the lower aquifer near monitoring well MW-9. This contamination
appears to be a direct result of leakage along the well casing at monitoring well MW-9 and
does not appear to be part of a wide spread release into the lower aquifier. The well has
been abandoned and replaced with MW-9R. Future monitoring will be used evaluate
whether or not the source of lower aquifer impact has been eliminated.

The outer line on Drawing C-1 marks the approximate extent of contamination in the upper
aquifer at the site. These areas were formed when groundwater contaminants migrated
away from the source areas, after ACS began operations in 1955. The installation of the
barrier wall in 1997 cut off further migration of contaminants from the source areas to the
groundwater in the North and South Areas. However, these two areas of groundwater
contamination remain outside the barrier wall. The primary contaminants in the
groundwater are benzene and chloroethane.

6.1 DESCRIPTION OF UPPER AQUIFER CONTAMINATION

The North and South Areas of Groundwater contamination coincide with the historical
groundwater flow paths outward from the ACS facility. The North Area of groundwater
contamination results from groundwater flow from the source areas inside the ACS facility
toward the north and west. The South Area of contamination results from the groundwater
flow path from the OFCA and K-P Area to the south, southeast.

Currently, a natural attenuation study is being conducted in both the North and South Areas
to evaluate the capacity of naturally occurring processes in the soil and groundwater to
attenuate the contaminants within the plume. The type and quantity of data being collected
to evaluate the efficacy of monitored natural attenuation as a remedial approach follow the
EPA guidance for use of monitored natural attenuation (MNA) (U.S. EPA 1997) (22).
Periodic monitoring is being conducted at wells within each affected area and at the edges
of each area to document any trends or constants in the groundwater quality and
contaminant concentration. The results will be further evaluated by the application of
modeling to assess the relative contributions of microbes in the soils, reductive
dechlorination, volatilization, and dilution. The natural attenuation study was started
during the third quarter of 1997, after the barrier wall was closed, cutting off the original
source of the groundwater contamination from further migration to the affected areas.
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The natural attenuation study will use data from the baseline investigation and routine
monitoring. The baseline investigation was conducted during quarterly groundwater
monitoring from June 1997 to March 1998. The routine monitoring began during the June
1998 quarterly groundwater monitoring event and will continue through the June 1999
quarterly groundwater monitoring event. During the study, groundwater samples from
monitoring wells in the North Area (MW40, MW48, MW39, and MW38) and monitoring
wells in the South Area (MW 18, MW45, MW 19, and MW41) were collected and analyzed
for total organic carbon, biological oxygen demand (BOD), nitrate as nitrogen, nitrite as
nitrogen, sulfate, total kjeldahl nitrogen, ammonia-nitrogen, and ortho-phosphate. Field
measurements for oxidation/reduction potential, temperature, pH, and dissolved oxygen are
also collected from the monitoring wells in both areas.

In addition to the groundwater samples, soil samples were collected and analyzed as part of
the baseline investigation. The soil samples were collected from the aquifer at three
locations for each plume; downgradient of the plume, within the plume, and at the edge of
the plume. The soil samples were analyzed for total organic carbon, nitrate, nitrite, sulfate,
total kjeldahl nitrogen, ammonia-nitrogen, ortho-phosphate, pH, and soil moisture holding
capacity. In addition, each soil sample underwent comparative enumeration assays for
aerobic total heterotrophs, aerobic hydrocarbon (i.e., chloroethane and benzene) degraders,
and acridine orange direct counts (for an estimation of the number of all types of
micoorganisms). Additional soil samples will be collected during the final groundwater
monitoring round and analyzed similarly to the baseline samples.

The results of the field investigation will be used to evaluate the microbial and chemical
conditions of the plumes and the potential for intrinsic remediation. In addition, computer
modeling will be used to model plume conditions and predict the future disposition of
contaminants in each plume.

6.1.1 North Area

Historically, groundwater in the North Area started inside the ACS facility and flowed to
the west and north, where it discharged to surface water. To the west, the groundwater
discharged into the wetlands within 200 to 500 feet of the ACS facility. Samples collected
800 feet directly west of the ACS facility (MW 46), have showed only trace levels of
benzene, indicating the end of the area of contamination. To the north, groundwater
discharged to the drainage ditch 400 to 600 feet northwest of the facility. Samples
collected north of the ACS facility (from monitoring wells MW 48 and MW 49), have
consistently contained elevated levels of benzene (up to approximately 10 ppm) and
chloroethane (up to 1 ppm). Monitoring wells located further to the north show that the
area of contamination ends in that direction (MW37, MW38, and MW39)

The PGCS was installed specifically to halt the further off-site migration of contaminants
to the north and west. Sampling indicates that the PGCS has been successful in capturing
the contamination to the west of the ACS facility. However, monitoring results at MW48
and MW49 suggest that an area with benzene concentrations of up to 10 ppm that is beyond
the hydraulic influence of the PGCS extraction system.
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As discussed in the 30 % RD (7), the remediation method proposed for this source is
enhanced in-situ bioremediation through the addition of oxygen in the subsurface using
products such as Oxygen Release Compound (ORCS®). ORC® is a formulation of
magnesium peroxide that slowly releases molecular oxygen when hydrated (over 6 to 12
months). The released oxygen enhances the naturally-occurring attenuation process in the
zone of contamination. The oxygen introduced into the groundwater by ORC® promotes
microbial growth and maximizes the ability of aerobic microbes to degrade the
contaminants. ORC® has been used successfully at many sites throughout the United States
to treat benzene and chloroethane with no significant reduction in transmissivity through
aquifers. The remedial plan includes an ORC? pilot study for treatment of an upper aquifer
area with a saturated thickness of 10 feet. The North Area received injections of ORC®,
totaling approximately 4,400 pounds (23) during March 1999.

During ORC® injection, eight 2-inch diameter piezometers were installed to monitor
remedial progress. Two of the piezometers were installed within the ORC® injection grid,
and six of the piezometers were installed up-, down-, and side-gradient of the grid. These
piezometers will be sampled and analyzed for benzene, chloroethane, and dissolved
oxygen. The frequency of sampling will be prior to injection, six weeks after injection, and
monthly thereafter for twelve months.

Data obtained from the quarterly sampling and monitoring will be utilized in conjunction
with the natural attenuation investigation to determine the effectiveness of ORC® in
reducing benzene concentrations within the North Area. If the ORC® treatment, in
conjunction with MNA, is not effective at reducing concentrations within the North Area
such that the concentrations within the plume will be reduced to less than MCLs within a
reasonable time frame, the ORC® application may be expanded, or other active measures
will be evaluated. For instance, the PGCS could be expanded to include the “source” area
within the North Area plume.

6.1.2 South Area

An area of benzene and chloroethane contamination extends approximately 2000 feet
beyond the barrier wall towards the south-southeast in the upper aquifer. The historical
monitoring data indicate contaminant concentrations are generally below 1 ppm in this
area. Sampling results from monitoring wells MW41, MW42, MW43, MW44, and MW47,
show that the extent of the contaminated areas has been defined. A large portion of this
plume area is located in what is essentially a low-lying wetlands area and agriculture
production fields, which is conducive to the microbial activity integral to natural
attenuation. Decreases have already been noted in the benzene and chloroethane
concentrations inside the South Area of contamination.

An investigation into the potential source areas for this benzene/chloroethane plume was
conducted in 1996. Geoprobe groundwater samples were collected in an area directly south
of the current barrier wall location. These samples indicated a relatively small area (~200°
x 50’) in which benzene concentrations are between 1 and 8 ppm.
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By the beginning of the year 2000, the natural attenuation study will have been completed
and active ORC® pilot study will have been conducted in the North Area for one year. If
the results of the natural attenuation study and ORC® pilot study monitoring in the North
Area indicate that natural attenuation enhanced by ORC® will reduce benzene
concentrations in the North Area to MCLs within a reasonable time frame, U.S.EPA may
be petitioned to allow ORC® to be used in a similar manner in the South Area. If the
ORC® study is unsuccessful in the North Area, and MNA sampling indicates that further
active remediation is required in the South Area, an alternative approach for active
remediation in the South Area may be necessary, and would be developed and presented to
the Agencies for review at that time.
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7.0 PROPOSED PROJECT SEQUENCING

Because of the complexity of the project, and the interaction of the various components, a
project sequence that illustrates the approximate time frames for each of the remedial
components has been developed. The attached Figure 1 illustrates the dependence of
certain components on others. For instance, the ISVE system in the Still-Bottoms Pond
Area can be installed, but cannot be operated before the dewatering in this area is complete;
the covering of the SBPA cannot be finished before the Fire Pond is filled; the Fire Pond
cannot be completely filled before the contaminated soils are excavated from the ONCA
Drum Removal. This schedule is intended to show the sequence of operations only.
Detailed construction schedules for each task and for the project overall will be developed
following approval of this Final Remedy Design.
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Table 1

Influent Sources to Groundwater Treatment Plant

ACS NPL Site
Griffith, Indiana
Ly
Group Description Extraction Points
1 PGCS Extraction System PGCS
2 Groundwater from Existing On-Site Extraction Trenches EW-10, EW-17, EW-18
3 Groundwater from Dual Phase Extraction Wells in SBP Area SBP Area Extraction Wells
4 Groundwater from Existing Extraction Trenches on East Side of  [EW-15, EW-16, EW-19
Off-Site Area
5 Groundwater from Existing Extraction Trenches on West Side of |Ew.-11, EW-12, EW-13A %12
Off-Site Area
6 New Off-Site Extraction Well (EW-20) and Existing Extraction EW-11, EW-12, EW-13, Ew-200ee D
Wells on the West Side of the Off-Site Area
7 ISVE Condensate from SBP Area ISVE System SBP Area ISVE Knockout Tank
8 ISVE Condensate from OFCA and K-P Area ISVE Systems OFCA ISVE Knockout Tank
Notes:
1 Extraction Wells EW-11, EW-12, and EW-13 will be valved to discharge to either Source #5 or #6
depending on either hydraulic or contaminant loadings.
2 EW-13A will replace the existing EW-13
imi
S
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Table 2
HELP Model Results:
SBPA and OFCA Engineered and Surrounding Final Cover Designs
American Chemical Service, Inc. NPL Site

Griffith, Indiana
Average Annual Totals Peak Daily Values

Engineered and Surrounding Cover Design Description Inches Cubic Feet Inches | Cubic Feet
ISBPA Engineered Cover (4" asphalt, 6" compacted gravel, geotextile fabric, 12" compacted clay soil (CL))

Precipitation 34.15 359,451.80 4.64 48,845.28

Runoff 19.42 204,459.69 4.23 44,573.34

Evapctranspiration 14.52 152,837.83 - -

Percolation Through Cover 0.21 2,179.20 0.00 47.32
OFCA Engineered Cover (6" OL, 12" ML, geotextile fabric, 60-mil FML, 12" compacted clay soil (CL))

Precipitation 34.15 788,314.90 4.64 107,122.75

Runoff 5.17 119,434.30 2.26 52,137.06

Evapotranspiration 28.97 568,743.30 -- -

Percolation Through Cover 0.00005 1.19 0 0.01
OFCA Surrounding Cover (6"OL, 18"compacted clay soil (CL))

Precipitation 34.15 1,403,101 4.64 190,665

Runoif 8.03 329,790 3.555 146,065

Evapotranspiration 25.127 1,033,746 -- -~

Percolation Through Cover 0.96289 39,567 0.006803 280

IMS/jms/BPG
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Finish date _ 04/08/04 ] preas bar ‘ : - —
Data date 03/17/99 C— Summary bar Fioure 1 -|Note: Dates and timing listed in this schedule are preliminary pending signature |-
Run date 08/19/99 4 Progress point 8 . . - on the Consent Decree that will govern the startup and implementation of |-
Page number 2A g S.I:,‘:,ﬁj,‘;°,‘,‘;§m ACS R/A Construction Final RD - remediation. The actual start date and dates for major milestones will be |-
© Primavera Systems, Inc. | ©Q  Start milestone point - modified when the Consent Decree is signed. -
< Finish milestone point 1 |




B

A|I\

- Rem| Earl Earl T
Description D S y Fini y 1999 2000 2001 2002 2003 2004
ur tart inish | @2 [ o3 [ a4 | a1 ["a2 | @3 [ a4 | @ [@2 [ a3 | a4 | a1 [ a2 [ a3 | @4 | af | a2 | @3 | o4 | | a1 g
Underground piping 15 *[11/04/99 11/24/99 E ¥ >0 Underground p|p|ng Do ! ; ; ! : 5 | : : ;
Install RR crossing s[11/0a/99  |1170/99 |l ¢ ili[l [instalRR crossmg 5 ;
Install Piping from WWTP to wells 10[11A89 11249 |1 | -—«>{] Install Plplng from WWTP to wells
Install well & pump equipment 5|10/25/99 10209 |1 1% T instail Wen&pumpequ.pmem
i : : : : (I ] : :
Develop wells 3110109 |11/0309 || n 'H>d Develoﬁ wells |
Start Extraction system 0{02/02/00 l ,iStar‘t Extractlon system
Wetlands Excavation 71*0o/27/09  |ot/03/00 || o 4:>' = Wj tiands Fxravahnn
Receive Permits & Approvals 0109/27/99 * <> Recfluve ﬂermlts & Approvals E
Survey & place grade stakes 3[09/27/99 09/29/99 o —i> Survey & gace graLdeJ stLakesl T S
Clearing of vegetation 3/09/30/99 10/04/99 [3 leanng vegetatlon ; ;
Construct access road if necessary 5]10/05/99 10/11/99 [;g on’shrucf‘access road lf neeessary
Divert stormwater pathways 5]|10/12/99 10/18/99 [‘3 Dlvrlﬁ( st rmwater pathways |
0 { i
Excavate soils > 50ppm PCB'’s 5110/19/99 10/25/99 Excavatz soils > 50ppm PCB’s‘
Collect confirmation samples from excavation 5/10/26/99  |11/01/99 A
Stockpile & Test Excavated soils 45|10/26/99 12/27/99 St kplle & Test Excavated soils
Transport & Dispose at landfil 5|12/28/99 01/03/00 i A H Transpon & Dlspose at Iandflll
Excavate soils < 50ppm PCB'’s 5110/26/99 11/01/99 § : 5 Eq Eﬁcivate soﬂs < 50ppm PCB s
Transport soils to Off-Site Area 5{11/02/99 11/08/99 EqTranspirt soils to Off Snte Area
- = L ST U0 T VS NS N NS N L S L L N L L 1
Install temporary cover on soils 1]11/09/99 | 11/09/99 : ﬁllnﬁla" témporary cover on sonls | | | | | | ] ] A
Survey excavated area 1{11/10/99 11/10/99 P 3 L_>J Survey ‘excavatIGdlafl ea
Backfill & regrade excavated areas 3{11/11/99 11/15/99 J Backflll & regrade excavated areas
Re-vegetate area 3{11/16/99 11/18/99 § i Re-vegetate ar'ea'
ISVE System Installation - Off-Site Area 115 *|05/03/00 10/10/00 i . ¥ i i ﬁ ISVE System Installation - Off-Site Area
: N R R I R : : : } . . : ; : ; :
% Emy barb Date Revision Checked | Approved
Finish date 04/08/04 — phis-sheriod :
ritical bar . . " " . . > .
Data date 03/17/99 C— Summary bar . Note: Dates and timing listed in this schedule are preliminary pending signature |-
; Figure 1 [ . . .
Run date 08/19/99 % :’:'?greis P9"tlt ACS R/A C . Final R ~ on the Consent Decree that will govern the startup and implementation of |-
Page number 3A O s::,::a,l;oi,:im onstruction Final RD = remediation. The actual start date and dates for major milestones will be |-
© Primavera Systems, Inc, | ¢ Start milestone point - modified when the Consent Decree is signed. -
< Finish milestone point I l |




N - Rem| Earl Earl
Description y -arly 1999 2000 2001 2002 2003 2004
J Dur | Start Finish [T a7 @3 | @4 [ a1 | @ | 03 | o4 | @1 [ @2 [ @3 | @4 | o1 | @ | @ [ o4 | a1 | @2 | @3 | @ | a1 [g
Install ISVE wells 30(05/17/00* | 06/27/00 | ; . Install ISVE lels : ' ] g 3 ' : =
) 5 ] o 1 : ' : :
‘| Purchase blowers 8005/03/00 08/22/00 '; ‘-Purchase blowers
" [concrete equipment pads 15|07/19/00 08/08/00 ‘ }E{Coﬁcret'e equipme'nt padsé
install Blower House 10{08/09/00 08/22/00 ~E> Install Blower House
5 Ean A :
Install utilities 40|05/24/00 07/18/00 ; Install utilities ;
Connect piping to wells & WTP& Air Trmnt. 30{08/09/00  |0g/19/00 || i N Connect plplng to wells & WTP& AirTrmnt, @G LT A
Connect control system 15]09/20/00 10/10/00 - *ll—T__LFJConnTct control system
Purchase Air treatment 80 05/03/00 08/22/00 S I"Ulblldbe Air ireatment .
Temporary Cover OFCA 15 *|06/28/00  |07/18/00 : - Lo Ter|nporary C|over OFCA .
Documentation of Existing cover 5106/28/00 07/04/00 é Documentation of Exnstmg cover
Place and compact additional cover if needed 10(07/05/00 | 07/18/00 P N IR R WSS 0 i:i,'éggg,;a compact 553,‘{,5‘,;5,55;,5;,; P A e D B R T
Separation Barrler 64 *|10/11/99 01/06/00 : Separatlon Barrler ' : :
Remove South RR tracks 10{10/11/99 * |10/22/99 ! ; %Rﬂnﬁwe South RR tracks‘
Remove fence in alignment 9110/25/99 11/04/99 ';q Fﬁrirrové fehce in alllgn}nenlt
Grade work bench 5(11/05/99  |11/11/99 g Grade work bench |
Install Barrier 4011/12/99 01/06/00 o Pl [ ' A ' fﬁg@{é&}}[é} """ [ L A R ] N S ARARR RS
Dewatering of OFCA 261(02/02/00  |01/31/01 S Dewatering'of OFCA
. i , . N e et T
BWES Upgrade - On Site 121 */08/16/00  |02/01/01 e BWES Upgrade On Site | |
Install Extraction wells 5(08/16/00 * | 08/22/00 ' Eflmta" E’xt’ractuon wells |
Connect/ Install under groundpiping 9/08/23/00 * | 09/04/00 Connect/ Install under groundplpmg
Start extraction system olozot01 |  [|i i | B I R [ A i._i;@‘ 's'{ai'ri ‘é;('t',géilgh* -s;y"s-té-r; ------ T A S B e B I
Spoils Pile Consolidation 18 *|01/04/00 01/27/00 = Sponls Pile Consolndatlon
Re-grade VOC spoil pile 5/01/04/00 01/10/00 LL>H Re- grade voc spou plle
(] Early bar o I Date Revision Checked | Approved
Finish date __04/08/04 = rogress bar | f : _ - —
Data date 03/17/99 —— Summary bar Ficure 1 ‘F Note: Dates and timing listed in this schedule are preliminary pending signature
_.an date 08/19/99 A Progress point g R . — on the Consent Decree that will govern the startup and implementation of
Page number 4A i cv; §J§:.‘,°:j,‘;°;;‘,§m ACS R/A Construction Final RD — remediation. The actual start date and dates for major milestones will be
© Primavera Systems, Inc. | ¢ Start milestone point - modified when the Consent Decree is signed.
<  Finish milestone point ‘ | i |




Description Rem) Early E.afly 1999 2000 2001 B 2002 2003 2004
Dur | Start Finish @2 [ a3 [ o4 | @ [ @ | a3 @4 | a1t | @2 [ a3 | a4 | a1 | @ | @3 | a4 @1 [ o2 [ @3 | @4 a1_[g
Drum Removal 107 *{11/01/99  |03/28/00 'D%Dr‘um Removal T : : ! : -:
Construct staging areas 10|11/01/99 * 1112/99 . jConftruct stagmg areas | :
Excavate drums 30[1115/99  |12/24/99
Excavate impacted soils to Fire Pond 30(02/16/00 03/28/00 ils to Fi:re Poncti
Finger print drums 30{11/15/99 12/24/99 . l
Place drums in staging areas 30(11/15/99 12/24/99 ------- —DE Plagée drums in stagmg areas| | T e
Backfill drum excavation 10/12/27/99 01/07/00 Backfill drum excavat.on
Sample & analyze waste 45112/06/99 02/04/00 | LT:‘_nmnlp & analy waste
Consolidate / Re-package waste 15}02/07/00 02/25/00 Lﬁ Cclmsolldallte / Re'packLge wastelz | : . 5 |
Transport & Dispose of waste 10{02/28/00 03/10/00 > DTranspon & Dls;oose Lf‘waste L t
Dewatering SBPA 180|02/01/01 10/10/01 """"" A I g """ L""ﬁ::::'%WétenndééﬁA'"';'""""E" """"""""""""""""""""""""""""""""
Active Remediation - North GW Plume 180{04/16/99 A | 11/23/99 L | Activ% Reimediaticlan - Noé‘th GW Plume : | o
Pre-cap Operation- SBPA 396(04/18/02 10/23/03 l 5 | ' | . L J Pre-cap I;Opeir
| Final Cap - SBPA 120|10/24/03 04/08/04 ; ‘. . . I —
ISVE System Installation - SBPA 140 *|10/04/01 04/17/02 g E [ i ] lS[/E:System: lnsta"a[tion - éBPA HE
Place and compact additional cover if needed 10({11/15/01* | 11/28/01 T N ::; """""" """" Place Ea'{%'d' ’éb’rlﬁbééi'éaaiiuéhél' 'c’oi/éﬂ’f’héé'dé'd """"" D
Install ISVE wells 30(11/29/01 01/09/02 7 Install ISVE wells
Purchase blowers 8010/25/01 02/13/02 i ~PuychaLe plowersé
Concrete equipment pads 15/01/10/02  |01/30/02 Concrete eci;uipmerjt pads
Install Blower House 10(01/31/02 02/13/02 Insitall Bloviver Hou:se
Install utilities 40| 10/04/01 11/28/01 [___Hnstallutllltles """"""""""""""""""""""""""""""""""""""""""
Connect piping to wells & WTP & Air Trmnt. 30|02/14/02 | 03/27/02 ' ::Con\ne;t pipiné to weII|s & w{P & AiriTrmnt.%
(] Early bar [ Date Revision Checked | Approved
Finish date 0400804 | = trogres e | | S — S—————
T Figure 1 [ e e T e et |
Il}:;e(ixfnber (6)18;/1 g (s::,:.c:;:;o;;tmt ACS R/A Construction Final RD L remediation. The actual start date and dates for major milestones will be |-
© Primavera Systems, Inc. | g g:ﬁ:hnﬁsets‘::::’;:’n‘;t L modified wheLthe Consent Decree is signed. : 1 -




Description FI;eJ? g?:x FEI ?‘rly 1999 2000 2001 2002 2003 2004

) ish [ @2 [ a3 | a4 [ @ [ @2 [ a3 [ «s |_Q2 3 | a4 at | o2 | @3 | a4 Ql [ @2 | a3 | o4 Q1
Re-grade PCB spoil pile 5101/11/00 01/17/00 Ll Re- "rade PCB sp0|| pile I\ * : f
Re-grade Debris spoil pile 5(01/18/00 01/24/00 Re- grade Debns sp0|l pile ' ' ' '
Re-grade Upber-aquifer spoil pile slotrzsioo |otezioo || RS ] h’é"giéé'dé'UEbéFiaHd]fé}'sﬁéif'p'iié'} """""""""""""""""""""""""""""""""""""""""""" 1
Fill Fire Pond 50 *{02/02/00 04/11/00 Eﬁ Fill Flrle? P9r|1d5 |
Water removal 10]02/02/00 | 02/15/00 Water removal |
Spoils from On-Site site prep 10{02/02/00 02/15/00 {] Spoils froniwi Ol‘:T-SI'(e site prep
Spoils from Drum deiineation 10{02/16/00 02/29/00 D’-S”UI S ru‘l‘n ulrum delineation
Spols from Drum Nemoval 30(02/16/00 | 03/28/00 r—‘S“c's ‘o"‘ Du'“Di'“oa' """"""""""""""""""" e """" T I
Import backfill as required 5]103/29/00 04/04/00 |;tllmpon ‘backlfllll as rquL\ured
Compact & grade to design elevations 5104/05/00 04/11/00 D Cjompact & g;ade to design elevatuc;ns
Pre-cap Off-Site ISVE Operation 396 10/11/00 04/17/02 . I Pre-c;p Off-;Site ISVE Oper;ation
Final Cap - Off-Site 90,04/18/02 08/21/02 EE:I Flnal Cap‘ Off- Slte
Site Prep -SBPA / Temp Cover R R R N R - —— SteprepSBpA/TempcOe """"""""" v
Utilities and equipment clearing by ACS Inc. 10|04/04/00 * 04/17/00 Util|t|g§ and ngpment cIearlng by ACS In{:.
Rough grading 20}04/18/00 05/15/00 E Ro:uigh graiding | : |
Place clay cover 30[05/16/00 | 06/26/00 :j;’lace cfxay cover
On-Site Containment Area Drum Removal 137 *|09/20/99 | 03/28/00 E = On-Site Containment Area Drum Removal
Delineate drum areas 10 *|09/20/99 *  |10/01/99 P N Ib_él]ﬁgje{t_é'&}ﬂflr:_ém’}éé;m_""“; """" N """""""""""""""""""""""""""""""" ______________ |
Approval of drum removal plan 009/20/99 09/17/99 _Ijll-\pproval of drum remolval plaﬁ
Excavate trench around drum removal areas 10{09/20/99 10/01/99 DdE;cavatetrench arou.nd drum removal areaé
Backfill parameter trench 10109/20/99 10/01/99 4>@ Backfill param:eter trelnch I
Ground water removal during excavation 10{09/20/99 10/01/99 *>ﬂ Grounlfli waterrj,noveﬁ durind excavation

[—_) Early bar : evision Checked | Approved
Finish date __ 04/08/04 (2 Progressbar | i Date 1 R K . | pp
Data date 03/17/99 2 Summary bar Figure 1 { Note: Dates and timing listed in this schedule are preliminary pending signature |-
Run date 08/19/99 A Progress point . . on the Consent Decree that will govern the startup and implementation of |-
Page number _ 5A g §.§:f,‘,°,f’;,‘;",’,’:,‘im ACS R/A Construction Final RD L remediation. The actual start date and dates for major milestones will be
© Primavera Systems, Inc. | ¢ Start milestone point . modified when the Consent Decree is signed. ;
< Finish milestone point "

l I

I




— m| Earl Ear
Description Re y . . Iy 1999 2000 ] 2001 2002 | 2003 2004
Dur | Start Finish | 2 | @ | @4 | @ [ @ | @3 | @4 | o1 | 02 | @3 | a4 | o1 | @ | @3 | @4 | a1 | @2 | o3 | a4 | o1
Connect control system 15|03/28/02 04/17/02 5 i ! ;Eﬁconnect control system ] L
Purchase Air treatment 80|10/25/01 02/13/02 -Pujrchase Air trea{ment |
Project Management 1322|04/09/99 A |04/08/04 || | — - ' : R : 1 9
Groundwater Monitoring 1322]04/08/99 A | 04/08/04 o T e e i : l._t‘}.
Begin Long-Term O&M 0|04/09/04 ' Leg
| =0 Early bar L Date -Revision Checked | Approved
Finish date __04/08/04 = Crogress bar | :
Data date 03/17/99 Summary bar Fisure 1 ' FH{Note: Dates and timing listed in this schedule are preliminary pending signature |-
Run date 08/19/99 % Progress point gure . ] L on the Consent Decree that will govern the startup and implementation of |-
Page number 7A O g:l:::r'?:;‘im ACS R/A Construction Final RD ! remediation. The actual start date and dates for major milestones will be |-
© Primavera Systems, Inc. | & Start milestone point modified when the Consent Decree is signed. -
< Finish milestone point \ |
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$8timess

Plot Date: $888datessss

File: 91/1252/042/28/¢civ/acs28c06.dgn

.!‘.V'

/— N 6,9754 | CORRONATES
. € 5,502.9
640.3 //argcovt:n PERMETER (NOTE 3)

Job No: MW_Job ¢

N
BT SRS T N
SEE/DETAL 2, St =
73 \\ o, P g : Vi
N 6.904.0— %,
82244
SCALE WARNING
0o Y%
"« 50'-0% | THIS BAR DOES
NOT MEASURE 1"
IDATE| BY DESCRIPTION T%# %Aggg.f's

TES AND APPROXMATE
ELEVATIONS OF TOP OF ASPHALT

N 6.940.3
7 E.5,6281
/ EL- 6391

LEGEND:

—B4( —  TOP OF ASPHALT CONTOUR ELEVATION

o ISVE WELL LOCATION
® DUAL PHASE WELL LOCATION
-+- AR SPARGE POINT

e e POST-AND-CHAIN FENCE

NOTES:

. CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

2. ASPHALT PLACEMENT NEAR BUILDINGS AND TANK PAD TO BE
OONE SO AS NOT TO DAMAGE ANY EXISTING STRUCTURE OR
FOUNDATION.

3. ELEVATIONS OF PERIMETER CONTROL POINTS SHOWN ARE
APPROXIMATE. COVER ELEVATIONS TO MATCH EXISTING GROUND
SURFACE AT PERIMETER.

4. FENCE LOCATION SHOWN IS APPROXIMATE. ACTUAL
LOCATION TO BE DETERMINED AND LAID OUT IN THE
FIELD DURING CONSTRUCTION.

P

MONTGOMERY WATSON
Chicago, Mllinois

ACS RD/RA GROUP
AMERICAN CHEMICAL SERVICE SUPERFUND SITE
GRIFFITH, INDIANA

1002 REMEDIAL DESIGN

STILL BOTTOMS POND AREA COVER C-14

TOP OF ASPHALT CONTOURS

AN,

e AT

o AP S e o

L AV A IR et 1

[T

P PRTIRP, -

ST—

PRC—p—

SHEET




$8timess

Plot Dote: $888dotessss

J:/1252/042/28/ drowings/detail/cdt0604 2.dgn

File:

MW Job *

Job No:

4" THICK CONCRETE
kL:A_WATIONvgNLmTCH WITH SLOPED AWAY FROM VAULT 546ﬂ FORMER
646 GROUND ELEVATION SB216
644 —
GALVANIZED STEEL STAKE r
PAINTED NEON ORANGE. = = A 642
(TYP EXCEPT FOR EW-10 & EW-17)
(SEE NOTE 2) & EXISTING GROUND ELEVATION
AIR FILTER/REGULATOR WITH GAUGE BYETILENG VAR T
- (SEE NOTE 2) (WATER TIGHT) 1 BALL VALVES 3
-1 TO 2-2" TEE / 5
%" DIA PORT WITH EYE BOLT AND NUTS = §
T e DIA. HOPE AR SUPPLY L
. - - 1" DIA.
4'-0 +8° AboE=s 34" DIA PORT W/ THREADED PLUG LINES FROM PREVIOUS WELL
LADDER | 30" DIA H20 RATED WATER - S
TIGHT MANHOLE COVER E e A e
: -1 ~T0P OF GREY SLTY CLAY ¢ Jedaanl
= SEAL BOREHOLE K El a3 S o TRACE COBBLES - -
©, WITH BENTONIT! \ : " DIA. HOPE GROUND! it
‘ HOSE CLAMPS (SEE NOTE 2) c:‘ lPSaE E 54 ‘, % oia 10rL AR
== ~_———BALL VALVE (SEE NOTE 2) B o8 PREVIOUS ‘WELL TOGWIP 616 T T T T T 600 700
L] . . o 0 100 200 300 400 500
'? c T B 4" 1.0. TEFLON LINED TUBING 6" DIA. HDPE CAPPED I -
. % -2 (SEE NOTE 2) SDR 17 RISER o o
- A. HOSES TO BE CLAMPED TO
S laqd X TUBING TO HOPE CONNECTIONS (TYP) HOSES, 10 9 CLAWPED TO L
LIFTING_/_/_’",-._ 5 1" BALL VALVE (SEE NOTE 2) B s W \ A s vt : SEPARATION BARRIER WALL
INSERTS St—t: o Bk * : b PUMP DISCHARGE SUBSURFACE SOIL PROFILE A
e |, |e- PROF ILE GASKET V4" NYLON HOSE : T o
£0 = SEAL ALL PENETRATIONS PUMP AR VENT : e 1’ FINE SAND ot
% I - WATER TIGHT(TYP) = *
i : 3 PUMP LIFTING b
° o . CABLE * e 10’ LONG 6” DIA. HDPE
= ; = 1" HDPE-AIR SDR 17 WELL SCREEN
Rt b= R TN 1" HOPE PUMP DISCHARGE & :',.'\srmp T0 LIFTING,
; Sy e i 1-1" 70 2-2° TEE (SEE NOTE 23 CABLE EVERY 3°-0" (TYPICAL)
SEAL BOREHOLE Waler: 1* BALL VALVE (SEE NOTE 2) ‘g——FILTER PACK e aow
WITH BENTONITE CHIPS . ; = )
1* CHECK VALVE : :.f=———12" DIA. BOREHOLE -
U ENH-PUMP - DN AN IR EXISTING GRADE
AIR SUPPLY Y UG JENLY R A T "l TER NN NN
SUPPORT PIPES AS NECESSARY LIRS A’Y"\’/ﬁ\»‘ \\";7&“ AN ?N N
1/3"NH=V PUMP 2N {’/‘,%)\\ NN H: S ¥
AIR DISCHARGE 1" TOTALIZING FLOW METER AN A AN AN AW AT T Are
( "NEPTUNE * MODEL T-10 OR . i R
PUMP LIFTING ABB MODEL KMJ) (SEE NOTE 2) i 18" -/ BENTONITE/
CABLE STRAP TO LIFTING 0 SOIL FILL PLUG
X e ARG, TR TRENCH BOTTOM 18" MIN. CLAY COVER @
WAL 12" 4
: ’2 DIA. HOPE SDR 17 CASING I i b
- 2" NH PUMP DISCHARGE
VARIES ; (SEE NOTE 2) IN-LINE EXTRACTION WELL HEAD 2 SOL/BENTONTE SLURRY
8 1’ FINE SAND NOT TO SCALE Cc-2 EXCEED 1x 10°7 cm/sec
- ” TOP OF
2 : 24" DIA. BOREHOLE (MIN.) EXISTING CLAY
EI 1 R TLL
3 A A/ AN AN <
\ . 7§/,\\>>\\/>\\/>\\/>
\FlLTER PACK e e F=0 MR BEE
; 10° LONG 12” DIA. HDPE. 1
SOR 17 PERFORATED CASING N '
EXTRACTION WELD
(ALL AROUND)
/s" HOPE SLOTTED PIPE
: ' TYPICAL BARRIER WALL SECTION | B
5;}\\141\\{ EXISTING NOT TO SCALE c-2
’\ /ANY]CLAY BOOT DD i \‘\\\"“”””’1/,
. - /
- e STANLESS STEEL BAND : SRS A, &,
6 I & o - - ( ", '
6" TREATMENT ACS FACLITY
PLANT
i
END EXTRACTION WELL DETAIL 1 \
NOT TO SCALE c-2 il
NOTELECTION 4, SHEET C-19 FOR PROFILE OF ALL PIPES.
NOTES:
1. NH=NYLON HOSE BARRIER WALL/FgRCE'gﬁlélEN)
2. EXTRACTION WELLS EW-10. EW-11., EW-12, EW-15. EW-16, EW-17 INTERFACE (TYPICAL c
AND EW-18 REQUIRE [NSTALLATION OF THIS EOUIPMENT ONLY. NOT TO SCALE c-2
o SHEET
ACS RD/RA GROUP :
AME ICE SUPERFUND SITE BARRIER WALL EXTRACTION SYSTEM c-15
NONE MONTGOMERY WATSON RICAN CHEMICAL SERV
: s GRIFFITH, INDIANA SECTIONS AND DETALS
oaTe| BY DESCRIPTION Chicago, llinois . '




$$timess

Plot Date: $888datessss

Ji/1252/042/28/revised/ detoil/cdt04042.dgn

‘,
| —
File:

&

OFCA ENGINEERED

TOPSOL CONTINUOUS NOTE: TOPSOIL OFCA ENGINEERED § OFCA COVER BOUNDARY ——=
OVER CHANNEL WHERE FOR_CHANNEL DIMENSIONS, SEE TABLE . B COVER BOUNDARY ——~1<—— SOL COVER
NO RIPRAP IS PLACED ON SHEET C-16. -
¥a" CRUSHED
AGGREGATE &
r o FEENES . ~ O
Orsor < QC)A\ KDQ\?LK N\ 78 3" CRUSHED 20 - r—
N T BN Y (A (_'“*é@f 7 AGGREGATE 2
NS AN N e S 8 NN )
QAN Ay AN o o /4 ] 7\ s> 01 8 M T T A T T AW N7/ N
NYNINGE Yo i ST A 0P SO AR N B SN — SN roesou
DNENAINY Y NGB g NN Ny g SN
RIPRAP Q % A A 160z GENERAL FILL EAD GRADE_\'N Y
(F REQD.) A : GEOTEXTRE FABRIC S \ A 2 60 ML FML
* x EXISTING 5o X X x AXXXXXX)
16 0z GEOTEXTILE FABRIC WHERE v x x ox % xS Ty 3
EROSION CONTROL BLAVKET PLACED DM ANE LINER SR Tl
P . 2
ATOR TorsOL TYPICAL ACCESS ROAD SECTION [B s ANCHOR TRENCH ¥
NOT TO SCALE C-4

TYPICAL DRAINAGE CHANNEL A

BARRIER WALL

S

MW _Job *

Job No:

NOT 70 SCALE cs ce TYPICAL OFCA ENGINEERED OF' BAfRER WALl To
COVER ANCHOR SYSTEM C
VE-2X c-7
FML_ANCHOR TO BARRIER WALL D
NOT TO SCALE c-7
RISER PIPE ————— ]
VEGETATION 2 STANLESS STEEL PIPE CLAMPS FLEXIBLE MEMBRANE
Z— EL.SHOWN ON C-8 LIER 40D PIPE e BETWEEN N UNER_\ VFPE EXTRUDATE
| | 3"
X —— EL. SHOWN ON C-4 ] {
POSITIVE‘r DRANAGFEOR NS T i
» >
(seeb, FERTILIZE & MuLCH) 4/7\\%@ & seveL eoce—
Ty w 7 ek NOTE:
/ Tt I /77N SO ) EXTRUSION WELD SURFACES SHALL BE
175N V4 ALLOWANCES FOR SOURZ B XK X KR SOLZAIZSN 1 FREE OF DEBRIS AND SCUFFED USING
PR AR R SETTLEMENT 5 @\@ oN /} 2 & 7 SUITABLE TOOLS.
XXXX"EKXEWXS@?XXXX /\ \ \\/\>§
i o wewo pee 3007 10 Aa. AR 2 EXTRUSION FILET WELD
LD e "
OFCA TYPICAL SOIL 60 . i ~ SSACENN G
COVER SYSTEM 7 W« 9 FLEXIBLE MEMBRANE
NOT TO SCALE C-4 TR 4" MIN. - 6" MAX
c-7 COMPACTED 3 3
o OFF-SITE CONTAINMENT AREA SUBBASE SOL | _c>
TYPICAL ENGINEERED COVER SYSTEM 2 e T L §
NOT TO SCALE : c-4
e TYPICAL FML
PENETRATION DETAI 3 WELD ZONES
== ROT 10 SCALE c7 HOT WEDGE WELD
SS BAND CLAMP
SEE NOTE 1 / .
e B VFPE LINER WELDS [5
/ NOT TO SCALE c-7
CONTINUOUS WELD & ToRson
800T TO FML - s riage - SUMMARY OF DATA RESULTS FOR DESIGNED TRAPEZOIDAL CHANNELS
ZONE SOIL CHANNEL DIMENSIONS
DRAINAGE | CHANNEL CHANNEL LEFT SIDE RIGHT SIDE CHANNEL CHANNEL PEAK DISCHARGE MAXIMUM FLOW MANNING'S
60 MIL FML chapet" 1 aRga SLOPE DEPTH SLOPE SLOPE BASE VELOCITY | ENTERING CHANNEL | IN CHANNEL | COEFF ICIENT
gds (ACRES) (FT/FT) (FT) H:v H:V (FT) (FT/8) (CFS) (CFS) e d
Sm 1 4.25 0.015 1.0 4.0 4.0 2 4.10 13 24.58 0.035
= 2 3.31 0.015 1.0 4.0 4.0 2 4.25 14 25.48 0.030
3 1.78 0.019 1.0 4.0 4.0 2 4.10 7 24.58 0.035
NOTE: 4a 0.28 0.019 1.0 4.0 4.0 2 4.78 8 28.67 0.030
1. ELEVATION OF MANHOLE TOP TO BE ADJUSTED ; i
o e O T 48 2.36 0.019 1.0 4.0 4.0 2 5.44 31 47.59 0.030
FML CONNECTION TO mu;zomu. CHANNEL NOTES:
1) CA titioned int i t hed tions
QISTING MANHOLES 4 2) cnonn:: 2. 4A ond 4: zo:\n::o?;sCoef::‘c:tmf represents short graoss and few weeds
NOT TO SCALE c-7 3) Chonnels 1 ond 3 Manning's Coefficient represents rock based on design section
4) Peck discharge entering chaonnel based on 100 year. 24 hour storm event
a
SCALE WARNING 002 REICOME. DS SHEET
-~ -, ACS RD/RA GROUP
NONE IF_THS BAR DOES MONTGOMERY WATSON AMERICAN CHEMICAL SERVICE SUPERFUND SITE OFCA COVER C-16
NoT weASURE T Chic linoi GRIFFITH, INDIANA SECTIONS AND DETALS
IDATE| BY DESCRIPTION NOT TO SCALE Oqo. iNoIS
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4" PVC MALE THREADED CAP

6" PVC END CAP

4" MALE THREADE

0
PIPE CAP WITH 'O'RING
GASKET

6" DIA. SCH 40
LAl S PVC RISER PIPE
7o 2
PVC RISER PIPE (SEE TABLE ) . L - ShonG
50" (SEE C-20) _\
4" PVC RISER PPE—_ |
AR NN
T oA 77 TTIAGT, A QAN RGN —— CLAY
I I \-'/)\ / ')\\‘Qf"\ \ 7% ¢ AN XY \\‘/'[\ : AN/
&\Vmﬁ\ K\Y 3’%\ A\zf/ﬁt\ VAR cuay é«s.«\»»\‘:@f%\ww.« vmwff_m{ WY ‘\ /A
NN, NGNS ' //W//{(/(/J’/WM
A R Z "“" "5‘3 SRELS " % @ PVC REDUCING TEE
o 6" BENTONITE GROUT ?*%Qm S 1!),‘
T S BENTONITE GROUT S ’ R 'g}‘l “
o s : 10 SLOT 6" DIA SCH 40 * Y 2 6 oz GEOTEXTIE
; X SS SCREEN ¢ ; a (
o e ; S0 : BACKFILL WITH CLAY
» A" DIA.SCH 40 PTH INTERM CAP GRADE A
/—ss SCREEN AR NN i R hiaTeRR
(SEE C-20) %\\ / AN SDR 11 LATERAL PIPE
e ORIGNAL GRADE —  ANYANY, X FRRIRRGA T
st 20 e Y N AR [ \|  — 70 HEADER
VARES | 12" DIA. BOREHOLE e
CENGTH (SEE C-20
VARES . SAND FILTER PACK o SAND BEDDING
(SEE C-20) 10" DIA. BOREHOLE 24" MIN.
SAND FILTER PACK
\ nmo EXCAVATE TO NSTN.L TEE
6" DIA. SCH 40 10" DIA. BOREHOLE BACKFILL WITH BENTONITE TO 3
THREADED PLUG | ABOVE LATERAL PIPE.
Pl R ‘.r" ! BENTONITE GROUT
4" FLOW IN S
\\“ ‘R 7'.'"’:
I
- LocknG cAP wr ON-SITE_AREA VAPOR S0 e )
./ ExPRERLE EorRtie oasker ON-SITE DUAL EXTRACTION WELL EXTRACTION WELL HEAD [ 4 S, NS %%
gAPOR EXTRACTION RWELL PRELIMINARY CONSTRUCTION 2 NOT TO SCALE c-12 s 'é" NO. O. %
RELIMINARY CONSTRUCTION 1 g NOT 70 SCALE o Spi 600482 Tt
NOT TO SCALE Cc-5 Eo d SWEOF o <
C-6 2-STAINLESS STEEL PIPE CLAMPS =0 N, 'e'u:
WITH NEOPRENE GASKET BETWEEN & IDIANY > SF
C-12 CLAMPS AND PIPE BOOT T ~ o ~\\Q‘¢
2
FINAL CAP GRADE oy
- signatur
WELD FML TO PIPE BOOT o S
PIPE BOOT PVC REDUCING TEE BLOWER SHED 16 0z GROTEXTLE o8
2-0"
FML CONT.
x____ BACKFILL WITH CLAY 6" TOP SOIL
= TN " N
NN " OR 3" HOPE =R
ASNE AT AT SDR 11 LATERAL PIPE II;N\:\(//) N 4" COMPACTED GRAVEL
——= TO HEADER / /\ //
A \//\<\\/// —— 12" ROOT ZONE SOL
AR
SAND BEDDING NN 5
60 MIL FML, FINAL COVER FML
10 BE wsmco TO FML UNDER
“\— HAND EXCAVATE TO INSTALL TEE, BLOWER
24+ iy, BACKFILL WITH BENTONITE TO 3" )
10" DIA. BOREHOLE ——— ABOVE LATERAL PIPE. N\ 12 compacteD cLaY soL
' BENTONITE GROUT
ENTIRE COVER THICKNESS TO BE BULT UNDER BLOWER SHED
o 45 P L EPL COIER COMSIRMCTION B SOMRLTS
TIED IN
OFF -SITE_ CONTAINMENT AREA/K-P COVER CONSTRUCTION:
AREA VAPOR EXTRACTION WELL HEAD | 3 OFF-SITE_ CONTAINMENT AREA BLOWER SHED [5
NOT TO SCALE c-5 NOT TO SCALE C-5
c-6 c-7
SCALE WARNING UBMITTED BY 1002 REMEDIAL DESIGN SHEET
o Y% 1 |oEsicNeD _TLH S el ACS RD/RRA g!E?OUP e c-17
= =i %E Lﬁ&: % “DATE Vi ERF -
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EXPANDABLE RUBBER
LOCKING PLUG
I |f
BLOWER SHED 20+ & PROTECTIVE CASING
FINAL GRADE /
: =
i
1 HDPE AR
T I, é;} SUPPLY PIPE (SDR T
= BLOWER SHED
3 6" COMPACTED GRAVEL M. 2
BELOW CLAY :
\{/}A ,/\,g» \\9/5;\ y{ }A /,\}/ ¥ /?)\ //)}\\\’ /y;.\\y/ / ™16 oz GEOTEXTLE BENTOMITE GROUT
E /AW VU e
NN \Yﬁ}\ / A\y N A NN A .. (.SC.:.H..QO‘)

ETILL BOTTOMS POND AREA BLOWER SHED 2
T TR 7 T sy

2" DIA. STEEL PIPE-
POST §-0"

cll.lll..ll ’ - - - .

=——— SBPA ENGINEERED COVER BOUNDARY

r-10" VARIES-
SEE_GRADING PLAN

EXISTING GRADE
x ® x X X x ®x X
X x ® X x x x S X
S EXCAVATED wnenw.—/ ST R e R
x x x > x x x x x
x x X

X X X x

TYPICAL CUT TRANSITION ALONG
SBPA ENGINEERED COVER BOUNDARY [A
ol n s ece— -

EL. SHOWN ON C-13

CORNER e-0
| SRR 16 oz GEOTEXTLE
~ AND C-12
ie—— SBPA ENGINEERED COVER BOUNDARY » -
: 6" COMPACTED GRAVEL Bt T CERN: 0 G
W, Y UNE POST (SEE NOTE) 10P OF CLAY e \\v ‘3‘ /))\
A\\W% 16 oz GEOTEXTLE \_ (BT ; 7S \}" ¥ /,,\m \/
/ s 5-GALLON BUCKET FILLED , \ 7
, ﬁ*\%% VY — g Sk g = NN Z NN N ~
i s WA\ ""\ "‘\V’\ VA — & 4" ASPHALT COVER 9‘&".' N7 % VA /f\v))\\)’:ﬂz\ XM\Y O R L x\‘ x‘x -
g xxxxxx x x xxxxxx i AR SPARGE PO|NT DETNL 3 r-10" 9}\\&{’4\\ %g: IV'\V /5\\9’ XXXXXXEXXIS;MXHA:ER];_XXXXXKKxXxXx
Xk kX x Kk ] o s 3 6" COMPACTED GRAVEL i NN MM e xR R oK X XX
o KWW \\\;/\,7 c-5 \"W/\ AN "SI m\xxxx_xxxxx\_xxYx
X % % X% K xR K 2'-6" AY/\ /\/’1\‘}//\\\3 Ex xPl’ N R R R WK KX X WK
e %0 e RN A e M k/&\,z\.y/;\ \) 12" COMPACTED c-12 \ , g e Tl et T IR Vi S N S
2 t‘xw' Y CEAYFRON X xxxxxxxxxxxxxxxxxxxxxxx
3 Lz'\'\\\ })\ 4{2& \'{}\\ "??\ u‘\ e
o VANV SNVERN
§| IPICAL COVER STiLL ot O SR S T AR T AT RS SR R
: BOTTOMS POND AREA S
£ NOT T0 SCALE C-14 wozp INTERIM SBPA ENGINEERED
o
g EVERY 10th LINE POST TO BE CONSTRUCTED SMILAR TO CORNER POST. COVER TIE-IN DETAIL B ]
NOT TO SCALE R |
SBPA CHAIN-LINK FENCE [ 4 o c-n
NOT TO SCALE C-14 c-12
EXISTING FACILITY C-13
BUILDING/CONCRETE 16 oz GEOTEXTLE
pg e . £ CAP BOUNDARY
SLOPE AWAY FROM i ON-SIT
r s s <
& ’/"Iﬂ'r'rv-y - N
E »»»»/,}}/////‘w =S (o202 - \33?7;
ROADWAY 5-0"_ S 6" COMPACTED GRAVEL Z s A v /531 /,")\" 3\5?:” NN
5 VARIES 22+ - 24= | . » : A \;\j;«\\\};»’.{}{\{?}\:\' '%y 4 \y,»y W‘Wﬂg 1
9 Y 5 }, /)\ ’\r\ AY \16 oz GEOTEXTLE ; A\x/ 72\ ,\«_,:A,\?;/}w\{a;/) ;’}t\ NN AN RN,
g W/ J’W ; AN NN, ‘»\ N % W, \4)}\ A,
8 ,m\m“m\\\\‘\}\\\\;\f\»\\\\\\‘\\.\\}}‘\w\.\\ TR - 3 VX m 12" COMPACTED \Wﬁyﬂ‘?‘ /% NGRS . 9 S A C 3
3 W{/ ‘ﬂg;///// 27 ATASIRALT 8 7\ m\ ’9\ \\'x %"b CLAY SOIL AV /vf’ev N \ e xowo A Pz
3 28 ) ag 85 . o V/)k\\ /f\\\h \< ’:\\ ?\‘//’(w 2 ‘;{5&9:}}&&& ‘x T " k: "x g 3‘ ﬁx L ﬂ.’.:'
5 ! 4 ‘ ,‘( ‘ ‘ "4 /’ ’_ v o : )- x X x )( xxx 3 1-10° /; X ﬂ)}'\}i x Fq X X X x - mﬂ‘az(x 5 w:
- 2t ; - -10" AN X x % x| T A x EHSTNG lAlE E
3 7;%)’%\5)'/5{ Xy, 16 or GEOTEXTLE EXISTING CONCRETE ————{." T e EXISTING SOLS s 2 "s OF, J' F3
§ \‘:’/’?}s“? /, 4" —l?“COl"ACTEDCLAYsol . xx"y"xXxXxXxX){ xxxxx\‘xxxxx.yxxx\x xx xx'ﬁ QrA$ \‘\\
5 NN - : L <
& X X X X x X % g ® N X R -o® K 2 ArB'-D" J. NO "", NAL ‘\\‘\
3 X xox ok ko ENSTNGTSQES, X X X X X b : CRAVEL LAYER FROM INTERM_COVER To BE REGRADED AT COVER BOUNDARY TO A Bh111 gy
S D B B N R X - ok SO0 W W s 5 A THICKNESS PRIOR TO ASPHALT PLACEME! l'"ll .
o~
g STILL BOTTOMS POND AREA ACCESS ROAD STILL_BOTTOMS POND AREA INTERIM
3 NOT 10 SCALE ¢ cl.)" AND FINAL SBPA BUILDING TIE-IN 1 FINAL SBPA ENGINEERED = 8 gnal
& NOT 10 SCALE cn COVER _TIE-IN DETAIL | C |
NOT 10 R - o ddfe
C-12
. C"J
8
SCALE WARNING 1002 REMEDL DESIGN SHEET
A Dot SIOTIES ACS RD/RA GROUP
2 NONE ¥ NJ;GS‘BAR DOES | oRAWN MONTGOMERY WATSON AMERICAN cmwchl?ERl‘aglEANsAUPERF UND SITE SBPA COVER SECTIONS AND DETALS c-18
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- WARNING RIBBON
CENTERED ABOVE PIPES

2" OR 3" HDPE SVE LATERAL
PIPES (NUMBER VARIES)

GRADED ELEVATION

\— 1" HDPE COMPRESSED

AR
SUPPLY PIPE FOR GROUNDWATER
LINE (SEE NOTE 2)

2" HDPE GROUNDWATER
LATERAL LINE (SEE
NOTES 2 & 5)

COMPACTED GRANULAR
FILL BEDDING (SEE NOTE 4)

NOTES:

1. ON-SITE CAP SECTION IS SHOWN. SEE SHEET FOR DETALS OF OFF-SITE CAP SECTION.

2. GROUNDWATER CONVEYANCE PIPE_AND COMPRESSED AIR SUPPLY MAY NOT BE
APPLICABLE TO ALL WELL FIELD TRENCHES (e.g. OFF-SITE CONTAINMENT AREA).

3. ALL PIPES CONVEYING GROUNDWATER OR CONDENSATE MUST HAVE A FINAL
MINIMUM BURIED DEPTH OF 42",

: 4. A MINIMUM OF 2" COMPACTED GRANULAR FILL BEDDING SHOULD EXIST BETWEEN THE PIPES
g AND THE BOTTOM AND SIDES OF TRENCH
g 5. GROUNDWATER LATERAL LINE BELOW SVE LATERAL LINES FOR WELLS SVE-63, SVE-64 AND SVE-65.
0 F
; 2 TYPICAL ISVE WELL FIELD

;:; TRENCH CROSS SECTION A
: NOT TO SCALE c-5
"; c-6
3 c-12
&

&

S

=3

S

3

3

3

2

s

8

8

)
SCALE

Job No: MW _Job *

REV |DATE]|

DESCRIPTION

42"
(SEE NOTE 3)

I N IR SRR FINAL CAP SURFACE

“““‘\“‘“‘“\})/\%///(W//////////////////))))?} T

v
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)llllilll)lllll>>\l\l\lt lllllt>

PORRT e %

o

29LI 9GS 9D 0 SIS IS ISP LI IS IS
v

R ,\.*?‘ .T ‘gg}{ 2N
Bl X . oy ® T :"
%ﬁ%&!&%ﬁage:é.w._ﬁiéeu.
R LR 2
\//\\//\\///\\ ///\\//\\///\\ ’W{\\

INTERM CAP

a s
G
&)

16 oz GEOTEXTILE

N

K
R
X

GRADED ELEVATION

2" HDPE GROUNDWATER
LATERAL LINE (SEE
NOTES 2 & 5)

NOTES:

COMPACTED GRANULAR
FILL BEDDING (SEE NOTE 4)

1. ON-SITE CAP SECTION IS SHOWN. SEE SHEET C-16 FOR DETALS OF OFF-SITE CAP SECTION.

OUNDWATER CONVEYANCE PIPE AND Cl

SED AR SUPPLY MAY NOT BE

2.GR OMPRES!
APPLICABLE TO ALL WELL FIELD TRENCHES (e.g. OFF-SITE CONTAINMENT AREA).

3. ALL PIPES CONVEYING GROUNDWATER OR CONDENSATE MUST HAVE A FINAL
MINIMUM BURIED DEPTH OF 42",

4. A MINMUM OF 2" COMPACTED GRANULAR FILL BEDDING SHOULD EXIST BETWEEN THE PIPES
AND THE BOTTOM AND SIDES OF TRENCH

5. GROUNDWATER LATERAL LINE BELOW SVE LATERAL LINES FOR WELLS SVE-63, SVE-64 AND SVE-65.

TYPICAL PERIMETER GROUNDWATER

CONVEYANCE TRENCH SECTION B
NOT TO SCALE c-10
2'-0"
1-0" MIN,
GROUND SURFACE
{xxxxx\\\\\\\t\ ¥ N
\_&XX)(X/\/\\\ xxxx/_x/
NXXX&K \//\\//\\//<\\/// .Xxxxy
> o 2 S S e i(/
~4 K : ¥ e SOIL SURFACE PLUG
COMPACTED 0\ Q\ X i
i L NG - e 4-2+ HOPE - CONTROL AND
| 4-8" HOPE -
ISVE VAPOR
2" HDPE-DUAL
PHASE EXTRAC

TION
WELL GROUNDWATER -2* HOPE -
DISCHARGE ISVE CONDENSATE

e f— 1 HOPE. = AR

aaaa’

NOTES:

4-2" HDPE - BWES
GROUNDWATER

1. MANTAIN 2" CLEARANCE AROUND ALL PIPES.

2. ALL PIPES CONVEYING GROUNDWATER OR_CONDENSATE MUST HAVE A FINAL
MINIMUM BURIE

D DEPTH OF 42“.TO THE TOP OF THE PIPE,

TYPICAL CONVEYANCE
TRENCH TO GWTP
NOT TO SCALE

Il

(22 Kzl
0 B0
wiN

Q
N

H20 RATED VAULT HATCH WITH
INSULATION ON UNDERSIDE

CYCLE-COUNTER WITH SIGNAL
TRANSMITTER TO CONTROL WIRE
FEED TO CONTROL BUILDING
“CAMLOCK" STYLE
QUICK DISCONNECT 6" SCH 80 PVC
FLANGE ASSEMBLY—I
AY

SOLO FILTER/REGULATOR
SEALING QUICK-CONNECT
AND FLEXIBLE HOSE
2'W x 2'H x 2'DEEP
POLYETHYLENE VAULT
(WATER TIGHT)
y a .|

FINAL GRADE ‘ t

2" PLUG _ﬁ

EYEBOLT

PVC REDUCING TEE\

FLEXIBLE DISCHARGE
HOSE ASSEMBLY

ASSEMBLY

/ R VAVE

e 2" AR_SUPPLY HEADER
WITH TERMINATION
FLANGE
— 2" SDR 1 HOPE

FROM 2" HOPE
COMPRESSED AR
SUPPLY LINE

TO HEADER

w

CUT 6" HOLE- SEAL
WITH GROUT OR MASTIC

1gt!
g EE
6" DIA PVC RISER PIPE

AR SUPPLY TO PuuP—/
SS CABLE FOR
PUMP REMOVAL
PUMP EXAUST LINE

PUMP LIQUIDS DISCHARGE LINE

!

:
Uo

€

2" SDR 11 HDPE
CONNECTION TO 2"

HOPE SDR 11 PRESSUR
CONVEYANCE PIPE

SECTION

SOLO FILTER/REGULATOR \

SEAL HOLE WITH
GROUT OR MASTIC
OR 3" HDPE SDR 1

2"
SVE LATERAL PIPE

DISCHARGE SWING CHECK
DISCHARGE BALL VALVE

2" DISCHARGE HEADER WITH
FLANGE TERMINATION

-
2. STATEOF
2O

el /

FLEXIBLE DISCHARGE
HOSE ASSEMBLY ——

2" OR 3" HDPE SOR 1
SVE LATERAL PIPE

2" SDR 11 HDPE
GROUNDWATER DISCHARGE LINE

ELaN

-SIT EXTRACTION WELL HEAD/
DAURT FIRAL-CONSTRUCTION 3

NOT TO SCALE

C-12

ER e —

MONTGOMERY WATSON
Chicago, lllinois

@

ACS RD/RA GROUP
AMERICAN CHEMICAL SERVICE SUPERFUND SITE
GRIFFITH, INDIANA

SHEET

c-19

100X REMEDIAL DESIGN

ISVE SYSTEM SECTIONS
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Job No:

KAPICA-PAZMEY AREA WELL SCHEDULE

WELL NO. | NORTHING | EASTING oggﬁu. ou'.E L(le uzrr'smu(fn Laagﬁﬁn WELL NO. | NORTHING | EASTING o’s‘?ﬁh l:m:'.E "(Lm) A:EP:PJ.' (‘3 :' APEE%'TH??:EP
SVE-1 9155.9 9063.1 stick-up q 20 15 SVE-43 7014.5 5400.4 stick-up 6 20 15
SVE-2 5781.0 9099.1 stick-up 4q 20 15 SVE-44 6986.1 §392.2 stick-up 4 10 5
SVE-3 5800.5 5140.3 stick-up q 20 15 SVE-45 6967.9 5447.6 stick-up 6 21 15
SVE-4 $162.1 9148.3 stick-up 4 20 15 SVE-46 7015.4 5481.5 flush 6 20 15
SVE-5 9114.2 9073.2 stick-up 4 20 15 SVE-47 6959.0 5513.6 flush 6 21 15
SVE~-6 5730.4 9120.0 stick-up q 20 15 SVE-48 6933.3 5555.7 flush 6 20 15
SVE-7 §121.6 5158.6 stick-up 4 20 15 SVE-49 6917.7 5600.4 flush 6 21 15
SVE-8 5743.6 5201.2 stick-up 4 20 15 SVE-50 6944.1 5359.2 stick-up 6 21 15
SVE~-9 9755.5 9241.9 stick-up 4 25 15 SVE-51 6930.6 5415.7 stick-up ] 10 5
SVE-10 9791.8 9292.1 stick-up 4q 25 15 SVE-52 6909.1 5455.3 stick-up 4 10 5
SVE-11 5193.2 5242.8 stick-up 4 25 15 SVE-53 6896.7 §502.3 stick-up 4 10 5
SVE-12 57850 5180.1 stick-up 4 20 15 SVE-54 6878.3 5548.3 stick-up 4 10
SVE-55 6853.9 5595.2 flush 6 20 15
SVE-56 6800.0 | 5623.3 stick-up 4 10
OFF-SITE CONTAINMENT AREA WELL SCHEDULE e L - = -
i i ey g SVE-58 6897.5 | 5320.6 stick-up 6 20 15
WELL NO. | NORTHING | EASTING DETAIL DIA. (in) DEPTH. (f1) LENGTH( 1) SVE-59 6908.2 5382.1 stick-up 4 10 5
SVE-13 60658 5200.1 P a 20 10 SVE-60 6856.3 5404.6 stick-up q 10
SVE-14 6070.6 5238.8 atioe=un a 20 10 SVE-61 6872.3 5444.1 stick-up 6 22 15
SVE-15 6065.5 5200.1 propraaE 4 20 5 SVE-62 6856.4 5480.8 stick-up 4 10 5
SVE-16 612121 5210.5 oS P 20 PP SVE-63 6810.0 | 5508.6 stick-up 6 22 15
SVE-17 61641 5169.1 stidk -t 2 20 5 SVE-64 6827.5 5540.6 stick-up 4 10 5
SVE-18 61961 5219.5 S 2 20 10 SVE-65 6772.5 | 5562.0 stick-up 3 22 15
SVE-19 §225.1 5170.2 R P 20 5 SVE-66 6804.7 | 5590.0 stick-up 4 10 5
SVE-20 6263.1 5172.8 St 2 20 5 SVE-67 6770.0 | 5609.6 stick-up 4 10 5
SVE-21 629141 5204.3 Stiol-0 a 20 5 SVE-68 6749.6 5657.5 stick-up 4 10 5
sVE-22 | 6115.5 | 5211.4 | stick-up 4 20 10 e il (B Tioeh s > 13
sve-23 | 6155.0 | 5250.5 | stick-wp a 20 10 a3 i Ve il B l) B s : » :
SVE-24 616041 5291.1 S a 20 10 SVE-T1 6823.8 5464.0 stick-up 4 10 5
SVE-25 6204.4 52685 St a 20 15 SVE-T2 6802.3 5421.3 stick-up ] 10 ]
SVE-26 6244.4 5226.6 e a 20 5 SVE-T3 6736.7 5484.7 stick-up 4 10 5
SVE-27 6255.6 5271.9 atick-tio P 20 0 SVE-74 6748.4 5523.0 stick-up a 10 5
SVE-28 6299.2 5259.2 atiticin a 20 5 SVE-T5 6722.1 5568.1 stick-up 4 10 5
SVE-29 6295.8 5311.5 atianGo a 20 5 SVE-76 6720.3 5618.6 stick-up 4 10 5
SVE-30 6053.3 5296.8 IOk p 20 10 SVE-T7 6668.0 | 5625.2 flush 6 20 15
SVE-31 6004.0 5307.4 Stido a 20 5 SVE-T8 6689.5 | 5675.0 flush 6 20 15
SVE-32 6025.5 5341.1 e - 20 0 SVE-T9 6797.2 5334.4 flush 6 20 15
SVE-33 6061.5 5361.3 stickan a 20 10 SVE-80 6765.5 5363.3 flush 6 20 15
SVE-34 60967 5323.2 atickw 2 20 0 SVE-81 6751.0 5421.1 stick-up 4 10 5
SVE-35 §119.3 5378.6 stice—n P 20 30 SVE-82 6740.8 5389.9 flush 6 20 15
SVE-36 6142.6 5336.9 proToag) a 20 0 SVE-83 6728.9 5462.7 stick-up 4 10 5
SVE-37 6166.8 5380.6 sttt a 20 0 SVE-84 6685.0 5445.9 flush 6 20 15
SVE-38 6200.8 5332.3 oy a 20 0 SVE-85 6704.2 5508.8 stick-up 4 10 5
SVE-39 6208.9 5381.1 P a 20 5 SVE-86 6666.2 5503.5 flush 6 20 5
SVE-40 §244.9 5321.2 et oo a 15 0 SVE-87 6670.4 5552.0 flush 6 20 15
SVE-41 6241.5 5379.6 PTGy a 20 5 SVE-88 6822.3 5445.1 stick-up 4 10 5 \\“‘“‘g”:'q““"'l
SVE-42 | 6286.6 | 5354.1 | stick-up a 20 15 SRS A o
SCALE WARNING UBMITTED BY 1002 REMEDIAL DESIGN SHEET
L e oM_BLAR v ACS RD/RA GROUP
IF oS BAR DOES | prawn __RBA u -~ T DATE MONTGOMERY WATSON AMERICAN CEM&AFLFI?ERN&ENSAUPERFW SITE ISVE WELL SCHEDULES C-20
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SCALE WARNNG FUBMTTED BY 1002 REMEOAL DESIGN SHEET
© Y% 1 [oEsioneD _K.LEWS rou_sLAR —B1600482 ACS RD/RA GROUP ISVE SYSTEM LAYOUT 1
KPROJECT MANAGERY =
rez-0n  |F THS BAR 0OES |orawn __J. ORISCOLL . v . MONTGOMERY WATSON | AMERICAN C'f%'gglnig"l‘,’"gm””“m SITE | KAPICA-PAZMEY AREA AND OFF-SITE AREA | M
Rev JoaTe] By DESCRIPTION 'NoT 70 ‘Scaie |cHeckeo_w.8aseL _|oweany oOFFICERT—— —TCERSE WO ~DATE— SRR S s -




Pq.

]

Plot Date: $888datessss  ssumess

Job No: MW _Job * \ﬁ;, J:/1252/042/28/ drawings/ detail/ cdtm2042.dgn

NOTES:
1

2

6" PVC HEADER PIPES

BUTTERFLY VALVES

FLOW METER

(DWYER DS-300 SERIES
FLOW SENSOR, OR EQUAL)

CAP HEADER

FLOW METER
REMOTE READOUT
(MAGNEHELIC GAUGE)

(NOTE 7
/

PIPE (TYP) o 3o e
—\ MIN.
~—

NOT MEASURE 1"
THEN DRAWING IS

IDATE| BY

1"2'-0" IF THIS BAR DOES | prAWN J. DRISCOLL

DESCRIPTION NOT TO SCALE JCHECKED_M.BASEL ____NCOMPANY OFFICER) ____ _ LICENSE NO. _ DATE _

Chicago, lllinois

GRIFFITH, INDIANA

BLOWER SHED

\ <
SRR ET - T T i a 5 1 € = e T m: C s, a5 @ g e
; ; ; : b + ; i ; ¢ FUTURE | 1 o
DOveTI 0T 0EVINTIevenTOsTIRTeRY | | | g
| EXPANSION_| } &
- 1 o
) VACUUM RELIEF VALVE — : u
. w
|
8" S.5. PIPE—\ L
TEMPERATURE GAUGE sl e - SRS, L o T < g» 5
& -VACUUM GAUGE N | T | R EETE 20 * 8" PVC PIPE TO OFF-GAS TREATMENT SYSTEM
VR J ¢ J PLE CER R \ 2" HDPE PIPE TO GROUNDWATER TREATMENT
i
HER—F - 300 GALLON -
7 - e = CONDENSATE oo sy e
o 3 il R / (KNOCK-OUT) b ... ..%8"PVC PIPE TO OFF-GAS TREATMENT SYSTEM
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ACTIVATED, ALL OTHERS TO BE LEVER ACTIVATED.
. PIPE SUPPORTS TO BE LOCATED AT ALL VALVES 6" DIAMETER
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ALL PVC PIPE IS SCHEDULE 40.

2. BUTTERFLY VALVES MOUNTED OVER 6.0'HIGH TO BE CHAN
ACTIVATED, ALL OTHERS TO BE LEVER ACTIVATED.
3. PIPE SUPPORTS TO BE LOCATED AT ALL VALVES 6" DIAMETER
AND LARGER. OTHER PIPE SUPPORT LOCATIONS TO BE DETERMINED
. BY ACTUAL EQUIPMENT SELECTION AND LOCATION. PIPE HANGERS
5 SHALL BE CAPABLE OF SUPPORTING THE PIPE IN ALL CONDITIONS OF
» OPERATION, ALLOWING FREE EXPANSION AND CONTRACTION OF THE
PIPING, AND PREVENTING EXCESSIVE STRESS ON EQUIPMENT.
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A AR d PENNY G GAS MEMB MEMBER R RADIUS 7/ RISER 7 RATE OF SLOPE us UNION BONNET
‘ AC AR_CONDITIONING DAD DOUBLE ACTING DOOR GAGE / GAUGE MFRD MANUF ACTURED R&O ROCK AND OIL uBsC UNIFORM _BUILDING CODE
AASHTO AMERICAN ASSOCIATION OF STATE HIGHWAY AND DAFT DISSOLVED AR FLOTATION THICKENER GAL GALLON MGD MILLION GALLONS PER DAY R/W RIGHT OF WAY uc UNDER-CROSSING
TRANSPORTATION OFFICIALS DB DIRECT BURY GALV GALVANIZED MH MANHOLE RAC RECYCLED ASPHALT CONCRETE UG UNDE!
AB ANCHOR BOLT DBL DOUBLE GANC GUY_ ANCHOR MHT MEAN RAG RETURN AR GRILL uGC UNDERGROUND CONDUIT
ABAN DC DIRECT CURRENT G8 GRADE BREAK MHW MEAN HIGH RAP RECLAIMED ASPHALT PAVEMENT UH UNIT HEATER
ABAND ABANDONED DEG DEGREE GEN GENERAL / GENERATOR Ml MALLEABLE IRON / MILE RAS URN ACTIVATED SLUDGE uL UNDERWRITERS LABORATORIES
. ABBR ABBREVIATION DET DUCTILE IRON GFA cRoov: erc: ADAPTER MICRON 171,000,000 METER RC REINFORCED C! UNO UNLESS NOTED OTHERWISE
N ABS ABSOLUTE TEMPERATURE DF DRINKING FOUNTAIN / DOUGLAS FIR Gl mn ML MILITARY / 171,000 TH INCH RCP REINFORCED CONCRETE PIPE uol UNLESS OTHERWISE INDICATED
‘ AC ACTIVATED CARBON / ASPHALTIC CONCRETE / DG E HUNG GIP cuvmzso PIPE MIN MINIMUM 7 MINUTE RD ROAD / ROOF DRAIN / ROUND UR UR!NM-
: ALTERNATING CURRENT DH DOUBLE HUNG oL GLASS / GROUND uu: / GRADE LINE MIR MIRROR RED REDUCER / REDUCING USA UNDERGROUND SERVICE ALERT
AC AMERICAN concazr: INTERNATIONAL DI DUCTILE IRON GLB GLUE mem:o MISC MISCELLANEOUS REF REFERENCE / REFER / REFRIGERATOR USGS UNITED STATES GEOLOGICAL SURVEY
ACOUS ACOUSTIC 7/ ACOUSTICAL DIA DIAME TER GLV GLOBE VALVE MK MARK REG REGULATING
ACP Asat:sros CEMENT PIPE / ASPHALTIC CONCRETE | DIAG DIAGONAL M GAS METER MLW MEAN LOW WATER REINF REINFORCE / REINFORCED
PAVEME DIAPH DIAPHRAGM GP GUY POLE mm MILLIMETER REQD REQUIRED v VN-VE / VERTICAL / VENT / VOLT / VOLUME
ADD ADDITIONAL DIFF DIFFUSER / DIFFERENTIAL GPD GALLONS PER DAY MO MOTOR OPERATED / MASONRY OPENING RESIL RESILEENT VAC UUM
ADH DIP DUCTL E IRON PIPE GPH GALLONS PER HOUR MOD MODEL RET RETAINING /7 RETURN VAR VARES / VARIABLE
ADJ Ab.nsnal.t: DR DIRECT GPM GALLONS PER MINUTE MON MONUMENT REV REVISION VB VALVE BOX
AER AERATION DISCH DISCHARGE GR GRADE MOR RTAR RF ROOF 7 RAISED FOUNDATION / ROUGH FACE vC VERTICAL CURVE
NF ABOVE r INISHED FLOOR DISP DISPENSER GRD GRADE / GROUND MS P SINK RFG R veP VITRIFIED CLAY PIPE
ASC AMERICAN INSTITUTE OF STEEL CONSTRUCTION DL DEAD LOAD GRTG GRATING MSL nr.m SEA LEVEL RGE REGISTERED GEOTECHNICAL ENGINEER VERT VERTICAL
ALT ALTERNATE DMH DROP MANHOLE GSP GALVANIZED STEEL PIPE MTC MECHANICAL-TYPE COUPLING RH REDHEAD / RIGHT HAND vOL VOLUME
ALUM ALUMINUM DN DOWN GV GATE VALVE MTD MOUNTED RM ROOM VPI VERTICAL POINT OF INTERSECTION
AMBENT DO DISSOLVED OXYGEN / DITTO GYP GYPSUM MTG MOUNTING RO ROUGH OPENING vic VENT TO_CEILING
ANSI AMERICAN NATIONAL STANDARDS INSTITUTE DR DOOR / MTL METAL RPM REVOLUTIONS PER MINUTE VIR VENT THROUGH ROOF
AP AMERICAN PETROLEUM INSTITUTE DS DRENCH SHOWER AND EYE WASH MTR MOTOR RR ALROAD VWC VINYL WALL COVERING
APPD APPROVED DT DRAN TILE H HIGH 7 HEIGHT RS RlSNG STEM VWM VERIFY WITH MANUFACTURE
APPROXIMATE DWG DRAWING H&V HEATING AND VENTILATING RSL RAW _SLUDGE
APPURTS DWLS DOWELS H/B N NORTH RT RIGHT
ARCHITECTURE DWY DRIVEWAY HC HOUSE_CONNECTION NoOCL SODIUM HYPOCHLORITE RTP REINFORCED THERMOSETTING PLASTIC w WEST / WASTE / WIDTH / WIDE FLANGE
AREA AMERICAN RAILWAY ENGINEERING ASSOCIATION HDR HEADER NoOH SODIUM HYDROXIDE (CAUSTIC SODA) RW REDWOOD w/ WITH
; ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS HDOW HARDWARE NBS TIONAL BUREAU OF STANDARDS RWL RAINWATER LEADER w/0 WEST OF / WITHOUT
ASPH ASPHALT AST HDWL HEADWALL NC NORMALLY CLOSED wC WATER COLUMN / WATER CLOSET
ASTM AMERICAN SOCIETY FOR TESTING AND MATERIALS /0 AST OF HEX HEXAGONAL NEC NATIONAL ELECTRICAL CODE wco WALL CLEANOUT
AT ACOUSTICAL TILE A ACH m'_ MERCURY NEMA NATIONAL ELECTRICAL MANUFACTURES S SOUTH 7/ SCUM / SINK / SECOND / wD
ATM ATMOSPHERE B XPANSION BOLT OR ANCHOR HYDRAULIC GRADE LINE ASSOCIATION SLOPE / SAND WOW WINDOW
AV/AR AR _VACUUM AND AR RELEASE VALVE c ND cua E HGR MANGER NF NEAR FACE s/0 SOUTH OF WH WATER HEATER
AVE AVENUE cC C HM HOLLOW METAL NFPA NATIONAL FIRE PROTECTION Assocumon SA smPLE wi WROUGHT_IRON
M2 AN ymomsers ssomor | g g R g - S B I oo mesn e ARG cie
Cl / EXHAUST FAN HP H iy / P NIC
AWWA AMERICAN WATER WORKS ASSOCIATION FF FFLUENT » HPG ﬁn PRESSURE GAS i o . NO NUMBER / NORMALLY OPEN SC SPARE Ci / SECONDARY CLARIFIER WP Pﬁéomc / WORKING PRESSURE /
G ysnm; onu:& / EDGE OF GUTTER / mc ﬁﬂ N%ETURN / HOUR pr's‘ NOMN& SCCP srt::. cw.men concazrz PIPE e zsom( POIN B it
BLS BELL AND SPIGOT GL NERGY GRADE LINE HTR HEATER NPT NATIONAL PIPE_THREAD SCFM smomo CUBIC FEET PER MINUTE WS vum:n SURFACE
B/W BACK OF WALL / BACK OF WALK L ELEVATION HV HORIZONTAL AND VERTICN. conmo'. POINT NRCP NONREINFORCED CONCRETE PIPE SCH scrt:ou. WSTP WATER STOP
BC BEGIN CURVE/BOLT CIRCLE/BETWEEN CENTERS LEC ELECTRICAL / ELECTRONIC HVAC HEATING, v:mumon ONDITIONING NRS NON-RISING STEM SD ORM DRAN WT WE
BCR BEGIN CURB RETURN N EDGE NAILING HW HOT WATER / HEADWORK NS NEAR SIDE SDR smmno THERMOPLASTIC PIPE DIMENSION RATIO| WWF WELDED WIRE FABRIC
80 ENCLOSURE HWD HARDWOOD NTS NOT TO SCALE SEC SECONDARY / SECTION WwP WATER WORKING PRESSURE
BORY BOUNDARY NG ENGINE HWL HIGH WATER LEVEL SER SERIES
BF BLIND FLANGE / BOTTOM OF FOOTING NGR ENGINEER HWO HANDWHEEL OPERATED SETT SETTING
BFP BACK FLOW PREVENTER NT ENTRANCE HYD HYDRAULIC / HYDRANT 08y OBJECT SF SQUARE FOOT XCONN CROSS CONNECTION
BLDG EIA.KEM " :T E%gcp&vgg"grz % 83 %’M?f R/ OVERALL DIMENSION ?!"!LV SHELVING §§EC Eﬁgﬁg %TE%T'ON
YL
BLK BLACK / BLOCK Q EQUAL 1AS NSITU AR SPARGNG OE OUTE! SHT SHEET XXS DOUBLE EXTRA STRONG
BLKG BLOCKING QuIP EQUIPMENT 180 INSIDE AND OUTSIDE OF OVERFLOW / OUTSIDE FACE SHTG SHEATHING
BLVD BOULEVARD SMT EASEMENT D INSIDE DIAMETER OFD OVERFLOW DRAN SM SMILAR
BM BEAM / BENCH MARK 8 EMULSION TREATED BASE 3 INSIDE FACE OFF OFFICE SL SLUDGE YD YARD
B8O BLOW- orr ASSEMBLY TC ET CETERA NTS INSULATING JOINT TEST STATION OH OVER HEAD SLDG SLIDING YR YEAR
80D BIOCHEMICAL OXYGEN DEMAND VAP EVAPORATOR INCH OPER OPERATOR / OPERATING SLG SLUICE GATE
3 BOP BOTTOM OF PIPE Ve END VERTICAL CURVE INCL UDE_/ INCLUDING OPNG OPENING S0G SLAB ON GRADE
s BOT BOTTOM w EACH WAY / EYE WASH INFL INFLUENT OPP OPPOSITE SOLN SOLUTION z ZERO / ZONE
¢ BPV BACK PRESSURE VALVE X EXISTING INSULATION ORC OXYGEN RELEASE COMPOUND SP STATIC PRESSURE 2N ZINC
s BRK BRICK / BREAK XC EXCAVATION INSP INSPECTION ORIG ORIGINAL SPEC SPECIFICATION
3 BSMT BASEMENT XH EXHAUST T INSTRUMENT oS&Y OUTSIDE SCREW AND YOKE SPK SPIKE
- 8T BOLT X-HY EXTRA HEAVY INT INTERIOR 0SA OUTSIDE_ AR sQ SQUARE = POUND
& BTU BRITISH THERMAL UNIT XIST ISTING INV INVERT OSHA OCCUPATIONAL SAFETY AND HEALTH ss STANLESS STEEL / SANITARY SEWER / & AND
)] B BTG B HERR o Ps  hou e TEn s HLS Sho B
» X / EXTENSION PS N PIPE SIZE OWG OIL. WATER.
e BWV BACK WATER VALVE XTR EXTRUDED IRRG IRRIGATION oz OUNCE SSPWC S ON»SQMTs'gNEcﬂcmoN FOR PUBLIC WORKS
- INSITU SOIL VAPOR EXTRACTI
§ c CENTIGRADE / CHANNEL / CEMENT F FAHRENHEIT / FINISH o P POLE / PAGE / PIPE s?" g%&ETSISSAFA‘IE Koo ;
/ /
° CsG CURB AND GUTTER FTOF FACE %Em:c JAN JANITOR P/S POLE_AND SHELF TA STATION SITE SPECIFIC ABBREVIATIONS MAY BE
: CAB c»a»: / CRUSHED AGGREGATE BASE FaC FRAME AND COVER Jc JUNCTION CHAMBER PA PLANTING AREA TC SLEEVE-TYPE COUPLING FOUND ON_ THE ACRONYMS LIST ON
-4 CAP APACITY Fal FURNISH_AND INSTALL JCT PART PARTITION 0 STANDARD PAGE VEOF THE FINAL RD DOCUMENT
Z CATS cnswc TEST STATION FAB FABRICATE / FABRICATION Js JUNCTION STRUCTURE PAVMT PAVEMENT TK STAKE
s cB CATCH BASIN / CHALK BOARD / CURB FA FRESH AR INTAKE JSTS JOISTS PB POLYBUTYLENE / PULL BO TL STEEL
3 CC CLOSED CIRCUIT TV / CENTER TO CENTER FB FLAT BAR / FLOOR BEAM / FIELD BOOK JT JOINT PC POINT OF ounvuum: / va CLARFIER 7 ™ STEAM
= cD CEILING DIFFUSER FCO FLOOR CLEANOUT PORTLAND CEMENT TR STRNG-IT / STRUCTURAL
s | cem CEMENT FD FLOOR DRAN PCC PORTLAND c:uem CONCRETE 7/ POINT OF sucT
| a CF CURB FACE OF CUBIC FOOT FDR FEEDER K KELVIN / KILO / KARAT COMPOUND CURVE SV sou:noo VALVE
‘ CFH cwac FEET PER HOUR FE FIRE EXTINGUISHER / FINAL EFFLUENT KG KILOGRAM PCOTG PRESSURE CLEANOUT TO GRADE SW SIDEW.
CFM UBIC FEET PER MINUTE FEM FEMALE (PIPE THREAD) KM KILOMETER PCVC POINT OF C owouuo VERTICAL CURVE WD snt:wm( DRAIN
CFS cuaac FEET PER SECOND FF FLAT FACE / FAR FACE / FINISHED FLOOR KV KILOVOLT PE POLYETHYLENE / PLANT EFFLUENT / WGR SWITCHGEAR
CHEM CHEMICAL FG FINISHED GRADE KW KILOWATT POLYELECTROLYTE POLYMER WR SIDEWALL REGISTER
CHG CHANGE FH FIRE HYDRANT / FLAT HEAD KWH KILOWATT HOUR PG PRESSURE GAGE Y SQUARE YAR
CHKD CHECKERED FIG FIGURE B:" HYDROGEN ION CONCENTRATION Y™ SYMMETRICAL / SYMBOL
cl CAST IRON FIN FINISHED PLANT INFLUENT /7 POINT OF INTERSECTION YS SYSTEM
gp g:ssr nogL PIPE / CAST IN PLACE FE( ;:}g&f& L L :.Lr.ggﬂ ’u'SSNGTH / ANGLE :LK PARKEING o o R
ACE PIPE OOR LAB OPER
cJ CONSTRUCTION JOINT FLEX FLEXIBLE LAM merzo PLAS PLASTER / PLASTIC T meauosnr / TREAD OF STAR /
cL CHLORINE GAS / CHLORINATOR / CENTERLINE FLG FLANGE / FLOORING LAT LATERAL PLY TANGENT / TOP
CLF CHAIN LINK FENCE FLGD FLANGED LAV LAVATORY PLWD PL T8 TOP AND BOTT
CLG CEILING FLOCC FLOCCULATOR / FLOCCULATION LB POUND PM PRESSED u»:m. T&G TONGUE_AND GROOVE
CLOS CLOSET FLR FLOOR LcP LOCAL CONTROL PANEL PNEU PNEUMAT TAN TANGENT
CLR CLEAR / CLEARANCE FLSG FLASHING LD LOCAL DEPRESSION PNL PANEL 18 TACK BOARD
CcM CENTIMETER FM FACTORY MUTUAL (LAB. APPROVED) / FORCE MAN LDG L POB POINT OF BEGINNING TBE TI-REM) BOTH ENDS
E cmB CRUSHED MISCELLANEOUS BASE FMH FLEXIBLE METAL HOSE LEV LEVEL POC POINT OF couu:cnou TBM m
] cMC CEMENT MORTAR-COATED FN FIELD NAILING LF LINEAR FOOT POT POINT OF TANGENT 1c cuaa
o~ CML CEMENT MORTAR-LINED FND FOUNDATION LG LENGTH / LONG PP POWER POLE / POLYPROPYLEPC TCV TEuP:RATuRE CONTROL VALVE
3 CcMLLC CEMENT LINED AND COATED FOC FACE OF CONCRETE / FIBER OPTIC CABLE LH AMP HOLE / LEFT HAND PPD POUNDS PER DAY TEL TELEPHONE
CMP CORRUGATED ME FOM FACE OF MASONRY LL LIVE LOAD PPH POUNDS PER HOUR TEMP TEMPERATURE / TEMPORARY
3 CMU MASONRY UNIT FOS FACE OF STUDS LLH LONG LEG HORIZONTAL PPM POUNDS PER MINUTE TF TOP_OF FOOTING
& co FOW FACE OF WALL LLV LONG LEG VERTICAL PR PAR TH TEST HOLE
3 coL Ci FPC FLEXIBLE PIPE COUPLING LoC LOCATION PRC POINT OF REVERSE CURVE THK THICK / THICKNESS
15 COMP COMPRESSOR FPM FEET PER MINUTE LOL LAYOUT LINE PRCT PRECAST THR THRESHOLD
N CONC CONCRETE / conccmmc FPS FEET PER SECOND LONG LONGITUDINAL PREFAB PREF ABRICATED THR'D THRE.
COND CONDENSER / CONDENSATE FPTS ron:n;n PIPE TEST STATION LP LOW POINT 7/ LOW PRESSURE / LAMP POST PRESS PRESSURE K TANK / K
£ CONN CONNEC nou FR FRAME LT LEFT / LIGHT PROF PROFILE L TRAVERSE LINE
H CONST CONSTRUCT / CONSTRUCTION FRP FIBERGLASS stroncen PLASTIC LTS LIME TREATED SOIL PRV PRESSURE REGULATING, RELIEF OR T0C TOP _OF CONCRETE
5 CONT CONTINUED / CONTINUOUS FS FINISHED SURFACE / FARSIDE / FLOOR SINK / Lw LOW WATER REDUCING VALVE TOE THREAD ONE END
3 CONTR CONTRACTOR FORGED STEEL 7/ FROTH SPRAY LWL LOW_WATER LEVEL PRVC POINT OF REVERSE VERTICAL CURVE TOL TOLET
@ COORD COORDINATE FT FEET / LWR LOWER PS PRESSURE SWITCH TOM TOP OF MASONRY
o COR CORNER FTG FOOT NG PSF POUNDS PER SQUARE FOOT TOP TOP OF PIPE
S COTG CLEANOUT TO GRADE FUR FURRING PSI POUNDS PER SQUARE INCH TOPO TOPOGRAPHIC
g CPLG COUPLING FUT FUTURE M METER / MALE (PIPE THREAD) PSIA POUNDS PER SQUARE INCH ABSOLUTE T0S TOP OF STEEL
e CPVC CHLORINATED POLYVINYL CHLORIDE Fv FIELD VERFY MACH MACHINE PSIG POUNDS PER SQUARE INCH GAUGE TOW TOP_OF WALL
o8 cs AUSTIC SODA / CAST STEEL FWD FORWARD MAG MAGNE TIC PT POINT OF TANGENCY / PAINT / PRESSURE (.4 TELEPHONE POLE
~ csP CORRUGATED STEEL PIPE MAINT MAINTENANCE TREATED TR TRACT FOR ADDITIONAL ASBREVIATIONS SEE:
o CSTS CURRENT SPAN TEST STATION MAN MANUAL PTFE POLYTETRAFLUOROE THYLENE (TEFLON) TRANS TRANSMITTER / TRANSITION /TRANSMISSION
= c CERAMIC TILE MAS MASONRY PV PLUG VALVE 1S TRAFFIC_SIGNAL PIPING “E" o
CTR CENTER MATL MATERIAL PVC POLYVINYL CHLORIDE 158 TOP SET BASE ELECTRCAL SHEET
® g}g‘( cowmossmas TEST STATION MAX MAXIMUM PVOF POLYVINYLIDENE FLUORIDE (KYNAR) }3c msnuosrmmc vimve " i INSTRUMENTATION SHEET +
2 HINE
- cu COPPER / CUBIC u“'éc uo“%osaoéomm c:n?&% w THERMOMETER WELL /TRAVELED WAY OTHER ABBREVIATIONS CONFORM TO ANSI
¥ CuLv CULVERT MCR MIDDLE OF CURB RETURN QT QUARRY TILE TYP TYPICAL STANDARD ABBREVIATIONS 232.2.3
i g Eu'%.%" Y%VE MEAS MEASURE &',” QUANTITY AP
g L& CYLINDER - v 0 T REV 042898
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A s N / : BARRIER WALL
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™ PERI ER GR S SN e ======> PERIMETER GROUND WATER CONTAINMENT SYSTEM
o | | METER GROUNDWATERS:. /s .
/ “ \’\\ AREA TO BE TREATED WITH ISVE

CONTAINMENT S)¢

« CAP BOUNDARY

DRC TREATMENT FOR

EXCAVATE PCB- _|MORTH GROUNDWATER PLUME -

APACTED SOILS ‘

\M )
§T0R REMOVE BURIED DRUMS IN
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e ) ON-SITE CONTAINMENT
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o MO N
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TOVER AND ISVE IN
STILL BOTTOMS
POND AREA

/] SSATS; /s ~COVER AND ISVE IN
NN s OFF-SITE CONTAINMENT
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#Mws1  MONITORING WELL
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S
MWH A
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BARRIER

“AREA

BARRIER
o
EW BARRIER WALL

i
O: EXTRACTION SYSTEM TRENCHES
3 BARRIER _ EDER ROAD
NS 8./ COVER AND ISVE IN
SOURCE TREATMENT IN \‘ & KAPICA-PAZMEY AREA -“3\‘\*"53- A g,
SOUTH GROUNDWATER PLUME | %5777/, S et T
NS gg;"" 9600482 0:53 i
MONITORED NATURAL ATTENUATION - il e 3
4 IN SOUTH GROUNDWATER PLUME 23X o
g Gm "'/ N
g oo
§ L]
3 = EAVE H APPROXIMATE EXTENT OF
’E Q SHALLOW GROUNDWATER
g % F CONTAMINATION
g vi NOTE:
g REMEDIAL ACTIONS PROPOSED ARE
8 g BOLD TYPE FACE. EXISTING MEASURES
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EXTRACTION WELL LOCATED ALONG EXTRACTION TRENCH

EXTRACTION TRENCH (SEE DETAI 1, SHEET C-12)
(SEE DETAIL 2, SHEET C-12)

CLEANOUT AT END OF EXTRACTION TRENCH
EXTRACTION WELL LOCATED AT END OF

PROPOSED EXTRACTION TRENCH

PROPOSED CONVEYANCE PIPING

EL.638.95 ft-MSL
EL.653.54 ft-MSL

E. 5996.85
*2 : REBAR

MEASUREMENTS FROM CONTROL POINTS
BM_° 1,2, AND 3 WERE RECORDED USING
THE TOP OF A STATIONARY IRON PIPE

BM *1 :REBAR
® N. 6871.36

Ew-20

Ew-
@swMm
@Bm

LEGEND

COO

o

208
NOTE:

BENCHMARKS:

EA T
Ew-9

~

%
1
C-15

o

. TR .

td | ‘. Nﬂ

INTERMEDIATE
EXTRACTION RISER (TYP)

PIPING
PPING

12.5
5,493.1

TO EXISTING CONVEYANCE

CONNECT NEW CONVE YANCE

T TO NEW CONVEYANCE PIPING.
NORTHERN EXISTING FORCEMAN

C

SEPARATION BARRER WALL

CONNECT TO EXISTING CONVEYANCE
PPING TO NEW CONVEYANCE PPPING
CUT EXISTING CONVEYANCE PIPING.

CONNE.
PLUG

- CXRIWG PARRER WAL

INTACT ——

SHEET
c-2

1002 REMEDIAL DESIGN
BARRIER WALL AND BARRIER WALL
EXTRACTION SYSTEM PIPING LAYOUT
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Plot Dote: 33¥3datessss

J:/1252/042/28/civ/0cs28¢07.dgn

MW_Job * File:

Job No:

o CONTANMENT WAL

LEGEND:

— G40 — PROPOSED CONTOURS

A EXISTING PIEZOMETERS
SPOILS PLES (3 TOTAL) TO BE
RELOCATED WITHIN SUBGRADE LAYER
.—-—-'~~\
o~ Y WASTE PILES TO BE USED AS
e > GENERAL FILL WITHIN SUBGRADE LAYER
[ ————) EXISTING/PROPOSED BWES TRENCHES
nEHEIENENEE DELINEATION OF OFCA ENGINEERED COVER
BENCHMARK:
@BM *3 : REBAR
N. 5619.76
E. 5408.62
EL. 653.54 ft-MSL
NOTE:

MEASUREMENTS FROM CONTROL POINT
BM_* 3 WAS RECORDED USING
THE TOP OF A STATIONARY IRON PIPE

SPOLS PLES TO BE USED AS
FLL WITHN GRADNG LA

LAYER UNDER
ENGMNEERED COVER OR FLATTENED
N PLACE (SEE NOTE 0.

an\tng,,

POLYE THYLENE /BERTONTE SLURRY

NOTES:

1. DO NOT REGRADE SPOILS PILE *2 WITHIN AREAS OF
ISVE IMPLEMENTATION (SEE SHEETS C-5 AND C-6).

2. CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

3. SUBGRADE TO BE BLENDED INTO EXISTING SURFACE AT

BOUNDARY.
CLEANOUTS (TYP
SCALE WARNNG FosMTTED &Y 1002 REMEDIAL DESIGN SEET
o (PROJECT WARAGERT—— —Lick —oTe— ACAL SERVICE "SUPERFUND SITE OFF-SITE CONTAINMENT AREA c-3
o W LICENSE NO. A ATSON AMERICAN CHEMICAL Vi Ul U - -
T 0 T EASURE T+ | ORAYN —FBA MONTGOMERZN:’: :ﬁ.m o GRIFFITH, INDIANA SUBBASE CONTOURS
REV [oATE] BY DESCRIPTION e orane S | eokeo___ beowmwvorreen—— —roeRerwo— —oATe— ol -
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Plot Date: $8¢8datessss

File: J:/1252/042/28/civ/0cs28c08.dgn

:“'1_.,, ’

LEGEND:

wmm G40 ===  PROPOSED CONTOURS

iesssassm.-

CHANNEL 3
N 58740
€ 3580
>\< CULVERT
N 5,759.3
€ 53829 msmcemeprememe=  DRAINAGE CHANNEL ALIGNMENT
EL. 6520

kg iy,

g,
0
G co a,,

-~ 0y |l

s

s, (e~ g
o s [72)

. s

o,

TEMPORARY

PLACE
€

oxpl

signatur,
! dt'ﬂ :
NOTES:

1. CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

T SEO NIy B A Ly i ong 0o g -

Ny

£ i 2. AREA QUTSIDE ENGINEERED COVER TO BE SUPPLEMENTED
s : WITH CLAY SO THAT TOTAL CLAY THICKNESS IS 18“.
B i CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION AND
ey o f TO ILLUSTRATE DRAINAGE PATTERNS.

3. TOP OF CLAY TO BE SMOOTH AND FREE FROM SHARPS
AND MATERIALS GREATER THAN 2" PRIOR TO FINAL FML
PLACEMENT.

P e T T

i 4. SEE SHEETS C-5 AND C-6 FOR ISVE WELL LOCATIONS.

TYPICAL ENGNEERED P
> COVER SECTION /

A

MW _ Job *

Job No:

f CHANNEL 1
s N 5,678.2
_ Y. E 4.959.6
£L. 648.2
SCALE WARNING W
o % 1 [oesionep_TAB 100X REMEDIAL DESIGN ]
——— TR T —— - 196004¢ —aTe— ACS RD/RA GROUP
™ - 50-0 | TS eAR DOES forawn __f8A TR MONTGOMERY WATSON | AMERICAN CHEMICAL SERVICE SUPERFUND SITE OFF -SITE_CONTAINMENT AREA C-4
DATE| BY DESCRIPTION s e ccn o . — ' " Chicago, lllinois GRIFFITH, INDIANA INTERIM COVER SURFACE CONTOURS )




$$timess

‘Af A

$$88datessss

Plot Daote:

J=/'|252/O42/28/druwingslciv/acs"m.dgn

-

MW

Job No:

Z

EXRSTING GARRER WAL

ant

o
-

o

c-19

~
J
;
]
g
J

;

y i
TCHLINE CONTINUED ON SHEET C-6

BM #3

/\ it

o
o

" d

-l..r

-

3,

.,

LEGEND:

540 -

SVE-42
®

AS-1 +

VAPOR EXTRACTION PIPE ALIGNMENT

AR SPARGE SUPPLY PIPE ALIGNMENT

WELL LOCATION

AR SPARGE POINT

ISVE VAPOR EFFLUENT CONVEYANCE PIPE

CONDENSATE CONVEYANCE PIPE

mIERRARIIBNE

NOTES:

1. ACTUAL PIPE LAYOUT AND WELL LOCATIONS TO BE FIELD MODIFIED AS
NECESSARY AND APPROVED BY ENGINEER.

2.FOR WELL LOCATIONS, SEE SHEET C-20.

3.RUN ISVE AND CONDENSATE CONVEYANCE PIPE IN SAME TRENCH AS
GROUNDWATER CONVEYANCE PIPE.

4, ACTUAL WELL AND PIPE LOCATIONS TO BE SURVEYED PRIOR TO
TRENCH BACKFILL.

5.ISVE PIPING AND WELLS AND AIR SPARGE PIPING, AND SPARGE POINTS TO BE
INSTALLED THROUGH CLAY LAYER. PIPING INVERT TO SIT AT BOTTOM OF CLAY.

6. CLAY SURFACE AND EROSION CONTROL MEASURES TO BE REPAIRED AND
RECOMPACTED FOLLOWING PIPE AND WELL INSTALLATION.

7. AFTER INSTALLATION OF THE ISVE IN THE OFF-SITE CONTANMENT AREA,
THE SYSTEM WILL BE STARTED-UP AND OPERATED IN PHASES. SEE TEXT
FOR DESCRIPTION OF PHASED START-UP AND OPERATION.

SCALE W ARNENG EUBMITTED BY SEEET
o Y% 1 JDESIGNED 1002 REMEDIAL DESIGN
e—— F»’i'%v‘%%”#mm—— IN-196004. ACS RD/RA GROUP
130=-0" |IF THIS BAR DOES | prAwN ___RBA g e MONTGOMERY WATSON AMERICAN CHEMICAL SERVICE SUPERFUND SITE OFF -SITE CONTAINMENT AREA Cc-5
- THEN ‘BRAWNG 1S Chi Einod GRIFFITH, INDIANA ISVE PLAN VIEW AND YARD PIPING
EV [DATE| BY DESCRIPTION NOT TO SCALE | CHECKED com 7 TICENSE NO.  ~ DATE ICago, llinois .




PN

P

-

$888dotess

..V $$timess

Plot Dote:

File: —!/1252/042/28/drawings/civ/ocswel03.dgn

Job No: MW _Job *

7 4

£,

Y9 —

MATCHLINE CONTINUED ON SHEET C-6
i
' 4 LATERAL/TRENCH
& (TYP- NOTES 134 &
] A
Fi c-19
]
 §
]

=i,

v

7 WL
(TYP-NOTES 2,34 & %)

1

C-17

C-17

WELL LOCATIONS,
SCREEN DEPTHS, ETC.

l.ll.ll.ll.ll.n.l

LEGEND:

P
- TOP OF REGRADED TuaY CONTS
W U

- BURIED LATERAL ISVE PIPE ALIGNMENT

SVE-
- & WELL LOCATION

(L T 353 THE T AT

NOTES:

ACTUAL PIPE LAYOUT AND WELL LOCATIONS TO BE FIELD MODIFIED AS
NECESSARY AND APPROVED BY ENGINEER.

2.FOR WELL LOCATIONS, SEE SHEET C-20.
3.ISVE PIPING AND WELLS, AR SPARGE PIPING, AND SPARGE POINTS TO BE

INSTALLED THROUGH CLAY LAYER. PIPING TO SIT AT BOTTOM OF CLAY.

4. ACTUAL WELL AND PIPE LOCATIONS TO BE SURVEYED PRIOR TO

TRENCH BACKFILL.

5. CLAY SURFACE AND EROSION CONTROL MEASURES TO BE REPARED AND

RECOMPACTED FOLLOWING PIPE AND WELL INSTALLATION.

6. AFTER INSTALLATION OF THE ISVE IN THE KAPICA-PAZMEY

AREA,
THE SYSTEM WILL BE STARTED-UP AND OPERATED IN PHASES. SEE TEXT
FOR DESCRIPTION OF PHASED START-UP AND OPERATION.

SCALE

1430°-0"

IDAT

DESCRIPTION

WARNING
0 Yo 1
———
F THS BAR DOES

NOT MEASURE 1"
THEN DRAWING IS

NOT TO SCALE

MONTGOMERY WATSON
Chicago, lllinois

ACS RD/RA GROUP
AMERICAN CHEMICAL SERVICE SUPERFUND SITE
GRIFFITH, INDIANA

100X REMEDIAL DESIGN

KAPICA-PAZMEY AREA C-6
ISVE PLAN VIEW AND YARD PIPING

SN —



MW Job *

$8timess

Plot Dote: $$88datessss

s/civ/ocs28¢13.dgn

Ji1/1252/042/28/draw

File:

| -<ANCHOR SYSTEM
o

N 5,656.9
€ 5,275.3
EL. 633.0

N 6,01.7
€ 5,250.2
EL. 649.1

%, Ly
0400 o
Py
o &

FML.ANCHOR TO

"N 6472.9
~7 € w84
636.3

€ 5.006.4
€L.640.3

USE CAUTION) WHEN GRADING AROUND
EXSTING MANHOLES, PEZOVET
AND CLEANQUTS (LU TERS

€ 49949
EL. 645

/FML. CONNECTION TO
{ EXISTING MANHOLES.
\MIYP OF 13)

‘FML PENETRATION (TYP)

LEGEND:

e G4 ) e PROPOSED CONTOURS

SEPARATION BARRIER WALL

CULVERT

DELINEATION OF OFCA ENGINEERED COVER

',,'
7‘/;",
Q
58
>
m
% L
W
\\“‘\

%‘;u"::d"u

N\

g

-] S
o

'1:7 8

. Q

VEER

. e snssspmomatl .

[ T

NOTES:

1. CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

2. AREA OUTSIDE ENGINEERED COVER TO BE SUPPLEMENTED
WITH CLAY SO THAT TOTAL CLAY THICKNESS IS 18".
CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION AND
TO ILLUSTRATE DRAINAGE PATTERNS.

3.TOP OF CLAY TO BE SMOOTH AND FREE FROM SHARPS
AND MATERIALS GREATER THAN 2" PRIOR TO FINAL FML
PLACEMENT. FOLLOWING INSTALLATION OF ISVE WELLS,
FML TO BE PLACED AND BOOTED TO EACH WELL (SEE
DETAL 3, SHEET C-17).

SCALE WARNING

E_uaumso B
DES! TAB
iy OM_BLAR IN-196004

ACS RD/RA GROUP

0 Ya 1
——

KPROJECT WANAGERY
S LICENSE NO. AMERICAN CHEMICAL SERVICE SUPERFUND SITE

e 500 o e ASURE | ORAWN ___RBA MONTGOMERY WATSON

NOT MEASURE 1%
GRIFFITH, INDIANA

Job No:

DATE]

BY DESCRIPTION

THEN DRAWING IS

NOT TO SCALE Chicago, lllinois

CHECKED « Y ICER)

002 REMEDIAL DESIGN

OFF -SITE CONTAINMENT AREA
TOP OF FML CONTOURS




$Stimess

Plot Dote: $#$¢dotessss

J:/1252/042/28/civ/0cs28c09.dgn

MW Job File:

Job No:

—————

-
-

.
W?{*‘};“P'
peny

646

Mt

.
o s

T ¢

TR R T AN

cuw
CH W C

P3eiamsy

FoLLOW

T

USE EXTREME- CAUTION WHEN
AROUND EXIS'

GRADING — .838.3
TING MANHOLES, PEZOMETERS € 4,994.9

CHANNEL ALIGNMENT TO
COVER BOUNDARY

LEGEND:

e 640 e PROPOSED CONTOURS

A EXISTING PIEZOMETERS

ACCESS ROAD

L] ISVE WELL LOCATION

- ¢ o ¢ ¢ DRAINAGE CHANNEL CENTER LINE

nw
Wi e Sy

NOTES:

1. ALL DRAINAGE CHANNELS TO BE LINED WITH EROSION CONTROL
MAT. SEE DETAIL A , SHEET C-16.

2. ALL MANHOLES, CLEANOUTS TO BE RAISED TO MATCH FINAL
GRADE PLUS 6". PIEZOMETERS TO BE RAISED TO MATCH
FINAL GRADE PLUS 30".

3.TOP OF OFCA ENGINEERED COVER EDGE WILL BLEND WITH
EXISTING CONTOURS.

—— LS e R
A ; { 4 t 3 EL. 6485
L 3 A EL. 6497
ARNRNG EUBWTTED BY
g gs'/'—_—:' it Tou_BLAR w- ACS RD/RA GROUP gl = % 8 o
v« 500~ | TS 6% DOES | orawn __REA g —— LICENSE N0~ —DATE MONTGOMERY WATSON | AMERICAN CHEMICAL SERVICE SUPERFUND SITE O S ARl A c-8
THEN ORAWG S ; inoi GRIFFITH, INDIANA STORM WATER CONTROL
Rev foate] By DESCRIPTION ot %0 St | checkeo o ARy OFFICER—— —CRENSE WO ~DATE Chiloag: Hte :

-



$$timess

Y
S

Plot Dote: 3888datessss

J:/1252/042/28/civ/acs28¢12.dgn

File:

/?N

L

D RUNOFF CATCH BASIN LINE

----------- - STORM WATER LINE

OVERHEAD UTILITY LINE

ABOVE GROUND PROCESS PIPING LINE

BENCHMARKS:
@ BM 1 :REBAR
N.6871.63
E. 5996.85
638.95 ft-MSL

@ BM *2 :REBAR
N.7312.73
E. 5266.80
634.98 ft-MSL

NOTE:

MEASUREMENTS FROM CONTROL POINTS
BM * 1, AND 2, WERE RECORDED USING
THE TOP OF A STATIONARY IRON PIPE

EXISTING BARRIER WALL

an g,

fo

MW_Job *

Job No:

A\ '
‘\\\‘0 \ES. o e(l/,’
s\\ $' oo\s TE 0; "‘%’41
§ e o ST T
5"? : 9600482 Eg
0. STATEOF 'y;:
2R . 4 ‘ST
R VoA 13
""l's./o. i €$\‘
Ilu,' NIA\_\H‘ \)
explre " il
6,500 -
alzmrg
- Tdate
SCALE W ARNING UBMITTED BY 1002 REMEOAL DESIGN SHEET
0 Y% 1 |oEsiGNeD _TAB = ACS RD/RA GROUP
1 - 50-0" |F THIS BAR DOES | prawn ___ RBA RoRET LcENSE RG: DATE MONTGOMERY WATSON AMERICAN CHEMICAL SERVICE SUPERFUND SITE STILL BOTTOMS POND AREA C-9
NOT MEASURE 1" = S GRIFFITH, INDIANA EXISTING CONDITIONS
THEN DRAWING IS Chicago, lllinois
paTe| Y DESCRIPTION NOT TO SCALE | CHECKED [(COWPANY OFFICER) — — LICENSE NO.____DATE _ -




$$timess

Plot Date: $888datessss

File: _J:/1252/042/28/civ/0cs28c14.dgn

MW Job *

Job No:

1

\

GRADE AREA TO DRAN
™ NORTH/NORTHWEST
INTO EXISTNG CULVERT(S)

- . \
.,

O H,08

<
5L SEPARATOR

EXISTING BARRIER WALL

RELOCATE FRACTIONATING SYSTEM
TO EPOXIDATION FACLITY

———

PO il 1S
.

o
e, 0
~'~----"

il

U

L GROUNSD

STORMWATER DRAINAGE PATHWAYS

REGRADING BOUNDARY

COVER BOUNDARY

i by » 1002 REMEDIAL DESIGN SHEET
= m‘?csu""s'é‘a‘w‘é'?é’ﬁpm D SITE STILL BOTTOMS POND AREA C-9A
. AMERICAN CHEM UN -
T 500 T VEASURE T MONTGOMERZHWM:O'.“ GRIFFITH, INDIANA SITE PREPARATION ACTIVITIES
IRev [oare] DESCRIPTION TNoT 70 oA ICago, finois i

PP



http://UTiS.iT

S

e e e el

)

$$timess

Plot Dote: $388datessss

J:/1252/042/28/civ/ocs28¢04.dgn

&

WO, ¥ £ L

s Y s e

RS JFRE.POND TO BE FILLED WiTh. :
:\\\ R 757, CUT GRAVEL AND SLAG FROM CAP TN/
e “EXCAVATION AND  © 3 o/ N\~
4§ \DRUM. EXCAVATION SOLS :

-,

REV [DATE

BY

DESCRIPTION

AWING IS
NOT TO SCALE

.v—-X»—-—"""""w‘ = P

N 6,975.4 | CORROINATES AND APPROXMATE
€ 5,502.9 ¢ ELEVATIONS OF SUBGRADE AT
EL. 6385 ) COVER PERMETER ..

EXCA
F

<

\VATE BOUNDARY TO BULDING
OUNDATION OR.SLAB (TYP-SEE NOTE 2)

. el

HERN /56°TO REMAN AS USABL

/

" EXISTNG PROCESS AND COOLING
WATER BURED UTLITY CORROOR

SEPARATN SaR

GROUNDWATER CONVEYANCE PPE TO BE
TRENCHED TO A MIN. 32- DEEP (MEASURED
FROM TOP OF SUBGRADE), SURVEYED N

CONTROL COORDINATES
WELL TABLE, SHEET C-20.

e ERIBTOI0 BARRER waLL

CAP BOUNDARY TO BE
EXCAVATED TO 22" BELOW
EXISTNG GRADE

LEGEND:
—640 -

TING EXPOSED CONCRETE SLAB-ON-CRACE.
ACE. NORTHERN PORTION OF SLAS 10 B€
WITHN SUBGRACE.

NOTES:

1. CONTOURS SHOWN F

SUBBASE CONTOUR ELEVATION

ISVE CONVEYANCE PIPE LOCATION

CONDENSATE CONVEYANCE PIPE

GROUND WATER CONVEYANCE PIPE
FROM DUAL EXTRACTION WELLS

GRAPHICAL REPRESENTATION ONLY.

OR
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

2. EXCAVATION NEAR BUILDINGS AND TANK PAD TO BE DONE SO
AS NOT TO DAMAGE ANY EXISTING STRUCTURE OR FOUNDATION.

3. SPOIL FROM CONVEYANCE PIPE TRENCH TO BE MOVED TO OFF-SITE
AREA FOR PLACEMENT UNDER ENGINEERED COVER.

RULALLLLT P
S ’

£ - 75
N ot < £
N O PR

\ ‘\, . 7

2
y &
('
.
z SCALE WARNING m
o % 1 JOESIGNED _TAB
2 r- o o B 3 e RO T WARACERT—— Lo —arr—
2 NOT MEASURE 1+ ™
8 THEN OR.

CHECKED _______________J{COMPANY OFF ICER) LICENSE NO. DATE

MONTGOMERY WATSON
Chicago, lllinois

ACS RD/RA GROUP
AMERICAN CHEMICAL SERVICE SUPERFUND SITE
GRIFFITH, INDIANA

1002 REMEDIAL DESIGN

STILL BOTTOMS POND AREA COVER Cc-10

SUBBASE CONTOURS

g

—

= e

i e N

——

S ——

N ——

S —




O

LEGEND:

=04 () —  CLAY CONTOUR ELEVATION

ad
R T S, DRAIN FOR SLAB CONTAINMENT
N 2.028.0° &
E 5,444.2
EL. 637.9
N 7,0410 /h\‘\\,
TES AND APPROXMATE
ELEVATIONS OF TOP OF CLAY AT
‘COVER PERMETER (T ABOVE
NORTH_ PORTION OF EXIS
SLAB T0-8E: COVERED
RS o ,,\’{ ok -
.
H
>
.
=
2
3 )
2 &
2
3
i
o
NOTES:
€ 1. CONTQURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
o \EL. 8415" . COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.
2 L 2. CLAY PLACEMENT NEAR BUILDINGS AND TANK PAD TO BE DONE
e XS TING BARRES WALL SO AS NOT TO DAMAGE ANY EXISTING STRUCTURE OR FOUNDATION.
€
8 3
g
& 1
3
3
- ]
3
&
&
p-|
,é .
[ -
o
8
SCALE WARNING
y I - ACS RD/RA GROUP i i S s ot
s ™ - 500" | THS BAR DOES MONTGOMERY WATSON | AMERICAN CHEMICAL SERVICE SUPERFUND SITE STILL_BOTTOMS POND AREA COVER c-n
] REv oaTel By THEN DRAWING IS Chicoqo. linois GRIFFITH, INDIANA TOP OF CLAY CONTOURS

DESCRIPTION NOT TO SCALE

i
g

e

—

CLSE

O R i 1

S

TR aliet P —— A 2

gk




(“\\»

~~

C

$388d0t08988  $$timess

Plot Date:

J:/1252/042/ 28/drowings/civ/ocswel02.dgn

File:

MW _Job *

Job No:

LEGEND:

B4 -
-

VAPOR EXTRACTION LATERAL
PIPE ALIGNMENT

AR SPARGE SUPPLY PIPE ALIGNMENT

ISVE VAPOR EFFLUENT CONVEYANCE

N3

‘oun Priase EXTRACTION 1§

FLTYP.

c-19

EE-NOTES 1.2,5'¢ 6)
B

5 S

PIPE LOCATION

ISVE WELL LOCATION
DUAL PHASE WELL LOCATION
AR SPARGE POINT

PROPOSED ROADWAY THROUGH WELL FIELD

WER GATEn Han L\IIIIIHI',”,
WER WATER -v{q’\ 2 S A. 7,

SRS A g
E(

7

Zv, " gs00de2
:B. STATEOF

NOTES:

1. PERIMETER WELLS AND THREE INTERIOR WELLS ARE DUAL EXTRACTION
WELLS. SEE SHEET C-20.

2.ISVE WELL DEPTHS AS NOTED ON SHEET C-20.

3. BURIED 12-INCH THICK REINFORCED CONCRETE FOUNDATIONS. CUT OR CORE
THROUGH FOUNDATIONS AS NEEDED. BURIED PIPE TO BE INSTALLED
ABOVE FOUNDATIONS.

4. ISVE/GROUNDWATER CONVEYANCE LINES TO BE RUN UNDER EXISTING UTILITIES.

5.ISVE WELL LOCATION COORDINATES SHOWN ON SHEET C-20. ACTUAL
PIPE LAYOUT AND WELL LOCATIONS TO BE FIELD MODIFIED AS NECESSARY.

6. PLACE DRILL CUTTINGS AND TRENCH SPOILS IN DESIGNATED AREA OF OFF-SITE
CONTAINMENT AREA UNDER ENGINEERED COVER. SEE SHEET C-4.

7.RUN ISVE AND CONDENSATE CONVEYANCE PIPE IN SAME TRENCH AS
GROUNDWATER CONVEYANCE PIPE.

8. CLAY SURFACE TO BE REPARED AND RECOMPACTED FOLLOWING PIPE
AND WELL INSTALLATION.

9. ACTUAL WELL AND PIPE LOCATIONS TO BE SURVEYED PRIOR TO
TRENCH BACKFILL.

10. CLAY SURFACE TO BE REPAIRED AND RECOMPACTED FOLLOWING PIPE
AND WELL INSTALLATION.

DATE|

BY

DESCRIPTION

SCALE VAR
0 Yo 1
1-30-0" ~ |IF_THIS BAR DOES
NOT MEASURE 1"

THEN DRAWING IS
NOT TO SCALE

MONTGOMERY WATSON
Chicago, lllinois

AMERICAN CHEMICAL SERVICE SUPERFUND SITE

ACS RD/RA GROUP
GRIFFITH, INDIANA

1002 REMEOIAL DESIGN SHEET

STILL BOTTOMS POND AREA C-12
ISVE PLAN VIEW AND YARD PIPING




$Stimess

@

J:/1252/042/28/civ/ocs28c10.dgn

f
-

MW _Job

Job No:

Plot Date: $888datessss

7 4

[DATE]|

8Y

DESCRIPTION

WARNING
Bt v g
——

IF THIS BAR

DOES
NOT MEASURE 1"

THEN DRAWING
NOT TO SCALE

CORRONATES AND APPROXMATE
ELEVATIONS OF TOP OF WNTERM
/m. (GRAVEL) AT COVER PERMETER

¥ il

CARE ‘'SHALL € TAKEN
WHEN PLACING CLAY. "
\NEAR BULONGS (TYP)

b 1
E Cc-18

TOP OF ASPHALT CONTOUR ELEVATION

® ISVE WELL LOCATION
® DUAL PHASE WELL LOCATION
-+— AR SPARGE POINT

NOTES:

1. CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

2. CLAY PLACEMENT NEAR BUILDINGS AND TANK PAD TO BE DONE
SO AS NOT TO DAMAGE ANY EXISTING STRUCTURE OR FOUNDATION.

\"""""'n,

SRS A g,

MONTGOMERY WATSON
Chicago, lllinois

ACS RD/RA GROUP
AMERICAN CHEMICAL SERVICE SUPERFUND SITE
GRIFFITH, INDIANA

1002 REMEDIAL DESIGN

STILL BOTTOMS POND AREA COVER c-13
TOP OF INTERIM CONTOURS ;

—

E—







DESIGN MEMORANDUM
To: File
From: J. Smith, T. Hofmann, K. Lewis
Reference: In-situ Soil Vapor Extraction (ISVE) System
American Chemical Service NPL Site
Griffith, Indiana
Date: May 10, 1999

Project No.:  1252042.28350102
Purpose of ISVE System: The purpose of the ISVE systems at the ACS Site is volatile

organic compound (VOC) reduction in source areas by extracting mobile VOCS, and, to
some extent, semivolatile organic compounds (SVOCs) from below the ground surface.

ISVE areas:

Analytical results from soil samples collected during the Remedial Investigation (RI) and
subsequent investigations were used to determine areal and vertical extent. In accordance
with the Record of Decision (ROD), a VOC concentration of 10,000 ppm used to define the
outer boundaries of buried waste. Three main areas of contamination were identified:

» Stil! Bottoms Pond Area (SBPA) (as a result of the solvent recovery waste
disposal)
o Off-Site Containment Area (OFCA) (associated with the punctured drum and

waste disposal)
o Kapica-Pazmey Area (KP) (relatively small, discrete areas of VOC

con-amination)
From above information, VOC mass was calculated for each area:
o SBPA ~ 3,600,00 Ibs. at or above 10 feet
» OFCA ~ 1,500,00 1bs. at or above 15 feet
« KP ~ 600,000 Ibs. at or above 15 feet

For additional information on mass calculations, refer to the 30% Remedial Design
Document, Appendix A.



R

ISVE modeling:

References: EPA document 600/R-93/028. Decision-Support Software for Soil Vapor

Extraction Technology Application: Hyperventilate.

U.S. EPA, 1991. Soil Vapor Extraction Technology, Reference Handbook, EPA/540/2-

91/003, February 1991.

Using the mass information developed from the soil borings, ISVE modeling was
develop preliminary
design criteria. Hyperventilate® and BioSVE® (both recommended by U.S. EPA) were used

performed to both determine if ISVE was a feasible remedy and
for the ISVE modeling. The results of modeling indicated:

« Achievable flow rate

o Achievable rate of removal is comparable to the required rate of removal

» Acceptable radius of influence
o Number of wells

Flowrate (scfm) of a Single Well at a Well Vacuum

Area 1.75 Darcy 5.2 Darcy 10 Darcy
OFCA' 19.11 56.77 109.17
SBPA’ 5.19 15.42 29.65
KP' 19.11 54.59 109.17

*scfm = Standard cubic feet per minute

' OFCA and KP area maximum vacuum will be at 120 inches of water based on 10 feet of screen.
2 SBPA area maximum vacuum will be at 60 inches of water based on 5 feet of screen.

For more information on the results of ISVE modeling, refer to the 30% Remedial Design

Document, Aopendix B.

Design Considerations (refer to 95% RD for a detailed discussion)

« ISVE effectiveness around buried debris and waste
o Free-phase product

» Smearing

« Short-circuiting

General Description of ISVE Design

For the SBPA:
e Shallow water table, shallow and shorter screens

« Dewatered to specific level prior to ISVE operation
o Addzd dewater/dual extraction wells to aid in dewatering
« Wells and yard piping installed as full-scale

Page 2




o Final ISVE design and operation after dewatered and after OFCA/KP operation
for approximately 18 months to prevent over-design and over-capacity of the off-
gas treatment system

o ACS operations will continue during ISVE operation. ISVE system designed
around operations

For OFCA/KP:
« Deeper water table (at 15 feet or greater)
« No need to dewater before ISVE operation
« Will dewater to drop water table 5 feet to reach source
e No dual extraction — only ISVE wells
« Will initiate operation with one blower and one catalytic oxidation unit and
oper-ate for 18 months to obtain full-scale operation data to design the final system

Number of wells in each area:

Reference: P.C. Johnson, C.C. Stanley, M.W. Kemblowski, D.L. Byers, and J.D. Colthart.
Practical Approach to the Design, Operation, and Monitoring of In-Situ Soil-Venting
Systems. Greundwater Monitoring, Spring, 1990, pp. 159-178.

The number of ISVE wells to be installed in each area was determined by calculating the
Radius of Influence (ROI). In this design, the ROI may be defined as the radius of the area
around each ISVE well where 10% of the vacuum of the extraction well can be achieved.
The actual ROI during operation will be the area around the ISVE well where a vacuum is
detectable and where vapor can be extracted. The calculation to estimate ROI uses the
hydraulic conductivity, specific vacuum, and achievable flowrates from an ISVE well. For
the calculations, hydraulic conductivity was estimated based on an in-situ slug test
performed on undisturbed soil during the RI and the possible vacuums and flowrate
estimated during modeling. Results indicated that the ROI ranged in values from 40 feet to
75 feet. Due to the heterogeneous nature of the waste and the void spaces present in the
debris, the actual ROI expected to vary greatly. Therefore, to be conservative, a 30-ft ROI
(60-ft well spacing) was used for the design. The design utilized this value to minimize the
uncertainty regarding vapor capture in the ISVE well fields. In addition, the design ROIs
of individual ISVE wells were overlapped to ensure that the entire area would be
influenced by the ISVE system.

Based on the conservative ROI and the areal extent of contamination, the following is a
breakdown of the number of ISVE wells in each area:

« 12 wellsin KP
e 30 wells in OFCA
o 46 wells in SBPA (Because of Site structures, fewer of wells will be installed than

original calculated.) Of the 46 wells to be installed in the SBPA, 21 wells will be
dual extraction wells, while 25 wells will be ISVE-only wells. The total number
of ISVE-only wells to be installed is equal to 67.

Page 3



General ISVE well construction details

« 10 inch boreholes.

» 4-inch stainless steel screens with lengths that are 5, 10 or 15 feet.

» 4-inch polyvinyl chloride (PVC) or stainless steel riser pipes.

« Stainless steel and PVC used for resistance to chemical attack, rigidity, and availability.

« Stainless steel well used for additional chemical resistance.

« 5 feet minimum solid casing below the interim clay covers.

» Stick-up wells on the OFCA, KPA and most of the SBPA. Only the SBPA wells will
have locking protective casings.

« Flush mounted wells will be installed within in traffic areas of the SBPA.

« Wells will terminate near or several feet into the dewatered groundwater levels.

« High-density polyethylene (HDPE) conveyance lines.

Wells will be installed so that the screened portion of the well is within the estimated
vertical distribution of contaminants in the area. The screens will be at least 5 feet below
the top of the interim cap to avoid short-circuiting of atmospheric air through the ground
surface. Each well head will have a removable cover and each vent line will have a sample
and monitoring port located within the blower shed. This design allows accessibility for
vacuum and water level measurements at the wellheads and vacuum and vapor sample
collection in the blower shed, if necessary.

Dual phase extraction well design:

« Installed in SBPA only

« 12 inch boreholes.

« 6-inch stainless steel screens with lengths that are 15, 20 or 25 feet.
« 6-inch PVC riser pipes.

e 5 feet minimum solid casing below the interim (clay) covers.

« Flush mounted wells installed in traffic-loaded vaults.

« Well will terminate at or near the subsurface clay till.

o 21 wells (18 @ perimeter, 3 in central portion).

« HDPE conveyance lines.

During dewazering activities, every other well on ‘outside ring’ and three ‘inside’ wells will
operate. (12 wells initially operational) This will:

» Prevent drawdown overlap

» If a well clogs up, the pump may be pulled and placed in a nearby ‘empty’
dewatering well

» If more dewatering is necessary, additional pumps may be installed quickly

The dual phzse wells, wellhead fittings, and piping will be installed in below-grade load-

bearing vaults 3 feet by 3 feet deep. Each well will be installed with a pump air supply
line, 2-inch access hole for water level measurement, a pump exhaust line, a pump liquid
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discharge lins, a sample and monitoring port, and SVE lateral conveyance line. The liquid
conveyance line will convey groundwater to groundwater treatment plant. See the
dewatering information in Appendix C of this design document for calculations.

Piping Layout and Shed Placement

The overall design criteria used to design the piping layout and shed placement was to
minimize potential blinding of pipe by condensate collection. Therefore, to minimize
condensate collection, the blower shed was placed on a high point and the pipes were,
where applicable, placed running uphill to the blower shed. In this configuration, any
condensate collected would gravity flow downhill and drain back into the wells.

Because the conveyance lines are HDPE, the pipe is relatively flexible. Because of this
flexibility, the condensate lines are shown as curves rather than straight lines in the design
drawings. The conveyance lines shown in the design drawings are a representation and
may be adjusted in the field.

One blower shed will be constructed in the SBPA. Using the grading plan for the on-site
cap, the blower shed was placed at the highest elevation on the grading plan. Using the
grading plan, the ISVE conveyance piping layout was designed so that the lines run uphill
back to the blower shed.

One blower shed will be constructed for OFCA and KP. One blower shed is feasible for
both areas to reduce redundancy because only 12 ISVE wells will be installed in the KP

(small system).

The ISVE yard piping will be installed through the interim cap onto the approximate
original ground surface. Therefore, utilizing the original ground surface contour map, the
blower shed was placed on top of a high point between the OFCA and the KP. Similar to
the design in the SBPA, the conveyance lines were placed so that a majority of the piping
ran uphill to the blower shed. For the KP, several conveyance pipes run downhill to the
blower shed. However, because the groundwater table in the KP is deeper than the OFCA,
less, if any, condensate is expected to be generated. Any condensate that is collected will
be removed from the system at the knock-out tank inside the blower building prior to the

blower.

All gas conveyance lines run individually back to their respective blower shed. These
conveyance l.nes are to lie in the same trench. The pipes will come up through the blower
shed’s floor znd be manifolded together inside the shed. This allows ease of operation for
the system operator (will have access to all wells inside building inside of having to make
trips out to individual wells in the well field).

Page 5



Pipe Materials and Loading

HDPE was sclected because of its chemical resistance to a multitude of chemical mixtures
as seen in its use in landfills. Because of its flexibility, HDPE will be easier to install than
PVC or steel. HDPE piping was checked for loading under interim cap conditions to
determine what pipe thickness is required. The interim cap (12 inches) was used because it
is the smallest amount of cover present during operation. In addition, the interim cover will
be in place for 12 to 18 months while the ISVE system is optimized.

The design loading used was an AASHTO-H20 truck loading. Also, unconstrained pipe
wall buckling also considered and calculated. Based on the design calculations, SDR-11

HDPE was chosen.

ISVE Mechanical Discussion

Design and installation of the ISVE system will be implemented in stages. The initial
OFCA and K-P ISVE system will consist of a single blower and off-gas treatment system.
Following start-up of the OFCA and K-P initial systems, the system will be upgraded, as
necessary, to operate at full-scale. The SBPA system will be similarly started-up in phases.

ISVE Blower

The 40 hp centrifugal blower to be installed in the OFCA shed as part of the initial system
was selected to deliver 1,000 standard cubic feet per minute (scfm) to the off-gas treatment
system at an applied vacuum of 60 inches water at the extraction wells. Assumptions made
in sizing the ISVE blower are as follows:

« A vacuum of 60 inches water will be applied at the extraction well farthest from
the blower.

o The extraction wells will have 10 feet of available screen. Assuming 10 cubic
feet per minute (cfm) from each foot of available screen, 100 cfm is expected
from each well.

« The blower will deliver 1,000 scfm to the catalytic oxidizer.

e A pressure loss of 36 inches of water was calculated on the vacuum side of the
blower, from the extraction well farthest from the blower. A pressure loss of 27
inches of water was calculated on the discharge side of the blower. Calculations
are attached.

« Pipe sizes were selected to minimize pressure losses in the ISVE system.
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Condensate Pump

The condensate pump to be installed in the Off-Site Containment Area shed as part of the
initial system was selected to deliver 17 gallons per minute (gpm) to the groundwater
treatment plant. Assumptions made in sizing the condensate pump are as follows:

« The groundwater treatment plant can receive a maximum of 17 gpm from the Off-
Site Containment Area ISVE system.

o A head loss of 40 feet of water was calculated through the condensate transfer
system, based on a flow rate of 20 gpm. Calculations are attached.

« A low-shear pump such as a progressing cavity or air-operated diaphragm pump
will be installed to minimize emulsification of possible free product.

Catalytic Oxidizer

A catalytic oxidizer was selected to treat 1,000 cfm soil vapor delivered by the Off-Site
Containment Area ISVE blower. Assumptions made in sizing the catalytic oxidizer are as
follows:

« Initial soil vapor concentrations in the Off-Site Containment Area were estimated
based on vapor/soil equilibrium conditions. Specific VOCs were assumed to be
10 cr 20% of the maximum, equilibrium concentration. Calculations are attached.

e A 1,000 scfm catalytic oxidizer can process up to approximately 40 pounds VOCs
per nour, based on hydrogen chloride exposure and heat generation in the catalyst.
A 1,000 scfm unit was selected to enable treatment of a reasonable quantity of
extracted soil vapor.

Scrubber

A 1,000 scfm scrubber was selected to remove hydrochloric acid generated during
oxidation of chlorinated compounds in the catalytic oxidizer. Accumulated hydrochloric
acid will be neutralized with sodium hydroxide, creating up to 100 gallons per hour of
brine solution. Assumptions regarding brine generation are as follows:

» Brine generation was calculated based on the stoichiometric relationship with the
chlorinated VOC concentration in the soil vapor. Calculations are attached.
o Brine will be disposed through the city sanitary sewer system.
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Air Sparging:

References: U.S. Arm Corp of Engineers, 1997. In-Situ Air Sparging, Engineering
Manual EM 1110-1-4005, September 15, 1997.

Wisconsin DNR, 1993. Guidance for Design, Installation and Operation of In-Situ Air
Sparge Systems. Publication SW186-93. Wisconsin Department of Natural Resources,

Madison, W1

Air sparging will be used to address areas of deeper VOC contamination below the
elevation of the lowered water table. Several deep samples from borings conducted during
the RI showed elevated levels of VOCs in the SBPA and the OFCA (Figure 11 of the 30%
RD). Direct push sparge points will be advanced near these sample locations to a depth
near the top of the subsurface clay. The design of these sparge points was conducted using
United States Army Corps of Engineers (USACE) and Wisconsin Department of Natural
Resources (WDNR) guidance and will consist of:

« l-inch stainless steel screens with 2-foot lengths.

» l-inch stainless steel riser pipes below the dewatered water level and PVC risers above
the dewatered water level.

» Stick-up points on the OFCA and most of the SBPA. Only the SBPA will have locking
protective casings.

» Flush mounted points will be installed within traffic areas of the SBPA.

« Points will terminate at or near the subsurface clay till.

« 6 sparge points in the SBPA and 3 sparge points in the OFCA.

« 2-inch HDPE pressurized air-lines to each sparge point.

« Point will be installed by direct-push technology. No filter pack is needed because of
the sandy geology and porous refuse.

o A dedicated compressor/blower will be installed in each blower shed to provide the
necessary pressure and flow for operation of the sparge points.

» A maximum pressure of 16.8 psi was calculated for both areas and an overall supplied
pressure is 17.7 to 17.8 psi.

Schedule and Process Startup

ISVE will be implemented first at the OFCA and K-P Areas because the vadose zone is
already thick enough at these locations to allow vapor extraction. However, the
groundwater level in the OFCA and K-P Area will eventually be lowered in order to more
efficiently ISVE in these areas. After the water elevation in the OFCA and K-P Areas is
dropped to the target level, dewatering of the SBPA will be initiated. The ISVE system
will not be operated at the SBPA until the water level has been lowered approximately 5
feet, because the shallow depth of groundwater in this area would limit vapor recovery by

the ISVE system.
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Start-up of the ISVE system at the OFCA, K-P, and SBPA will be conducted in phases
because of the uncertainties regarding subsurface conditions and the nature of the ISVE
mass transfer process. All vapor extraction wells and conveyance piping will be installed
as shown on the design drawings. The overall concept of the phased start-up is:

o Initially start operation with a subset of extraction wells,

« Observe performance over an initial period, and

o Use the preliminary results to adjust the design of the full-scale mechanical and
vapor treatment system.

This will allow flexibility to adjust system operation and provide the basis to design
subsequent phases to optimize overall operation for the steady state or the diffusive regime.
By installing the interim cover first, and then conducting phase start-up of the ISVE
system, prior to installing the final covers, changes necessary to the ISVE piping or wells
can be accommodated without compromising the final cover on the sites. Specific features
that will be provided by the phased implementation schedule include the following:

» Control of initial operation for uncertain site conditions.

» Capability to change operating configurations to deal with differences in localized
conditions.

o Flexibility to modify system configuration and operation as conditions change
over time (i.e., from advective to diffusive removal).

» Avoidance of treatment capacity exceedances.

» Optimization of energy efficiency by avoiding oversizing the system to meet
init.al conditions.

e Recuce cost and minimize pollution by minimizing use of supplemental fuel to
maintain contaminant destruction.

The phased start-up will be conducted in lieu of a small-scale pilot study. Because the Site
is a heterogeneous landfill, a pilot study would only provide information specific to the
limited area influenced by the study. Information obtained from a phased start-up will be
more comprehensive than the information provided by a small-scale pilot test because it:

« Will be utilizing the full-scale well configuration,
« Will have a longer duration, and
o Will cover a wider area.

It will also be more cost-effective because the equipment sizing will be based on long-term
operation during diffusive extraction, instead of short-term start-up operation.

It is anticipated that operation of the ISVE system will be conducted in seven phases:

1) 0 to 6 months: Operation of the initial 1,000 scfm ISVE system at the OFCA/K-P

Area.
2) 6 to 12 months: Evaluation and design of the full-size ISVE system to address the

entire OFCA/K-P Area.
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3) 12 to 18 months: Installation and operation of the full-size ISVE system at the
OFCA/K-P Area.

4) 18 to 24 months: Operation of the initial 1,000 scfm ISVE system at the SBPA.

5) 24 to 30 months: Evaluation and design of system modifications to optimize operation
of the fuli-size ISVE system at the SBPA (while still operating the OFCA/K-P Area).

6) 30 months to Cycle Phase: Installation and operation of the full-size ISVE system at
the SBPA. (while still operating the OFCA/K-P ISVE System).

7) Cycle Phase: Operation of the ISVE system in on/off cycles, once mass removal
becomes limited by constituent diffusion rates.

IMS/jms/KAL/kal/ TLH/RAA
JN1252\042\28\Documents\125204228a152.doc

1252042.28350102
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1 FRICTION LOSSES IN DUCTS
Friction losses can be calculated from the Moody equa-
tion.
Ll o) ~L (L}
%§S‘ - Plose =P ~(w°)(d)"a(IM) 5.27
L
& 3.9 EE — 9)(v)% ¥ —- 5.28
J& e ( Yo

In practice, equation 5.27 seldom Is used. Figure 5.4 Is

based on equation 5.27 with 3 value of specific roughness
€. “equal tol0005. a standard denslty of 75 Ibm/n® Eean

round galvanized metal ductwork, and approximactely

40 joints per 100 feel ¢ cab be used for tem-
T e 50 °F and 90 *B. For operation out-

side this range, the pressure loss should be carrected
with equasion 5.29. K, is usually taken as 1.0.

(Pross)actoat = Pices. 8ig. 5.4 X -E;x_" 5.20
(i ponemtnt aghes front e

Figure 5.4 is for use with standard round, galvanized

ducts. Muitiply the friction losses by the factom in
w table 5.2 for sther malerials. (Actual valucs are velocity

dependent. Tables and charts exist for Lhis purpose.)

Table 5.2
Multiplicative Factors for Non-Standard Ducte
ﬁ-h ‘,.c.\
G:’f Smooth ducts—no Jolnts .8-.95
JJJ-’ \ Smooth concrete 1.1-14
™ 20 Rough concrete/good drick 1.2-1.8

The equivalent diameter of a rectangular slr duct with
dimensions a and b, and aspect ratio less than 8.0 is

_ (ab)m
o L P ey *®
- A round duct with dlameter D, will have the same

frictlon and capaclty as a3 square duct with dimensicns
a and 5. Flgure 5.4 can de used with D, and flow rate
to find the frictlion loss.

If the aspect ratlo of the rectangular duct Is known, a

round duct can be converted to a rectaangular duct of

equsl frictlon. The gsepect ralio, which should de kept
“ws below 3.0 for ease of manuafacturing, is

__ longest side

= “short side 531

7
Aspee
(atie
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FANS AND DUCTWORK

PART 2: Duct Design

R e e i «—— ——

The short slde, g, Is glven by equation 5.32,

__ D (r+1)}
~ 1.3(R)°= b3

Ezample 5.6

2000 ¢fm of alr flow In a 137 diameter duct. Wiy,
the velocity and the friction loss per 100 (eet of dyery

Although the @ = Av relationship could be pseq 0
find the velocily, It Is expedient to use fOgure 5.4 By
locatiag the Intersection of the 2000 cfm and the 1
lines, the velocity is found to be 2200 fpm.

Dropplng stralght down from the Intersection poig
to the borizontal scale gives the friction loss as 5p .
proximately .5” w.g. per 100 feet.

Ezample §.7

What size duct Is required Lo carry 2000 ¢fm at 1600
fpm?

Flgure 5.4 shows that a 15” diameter duct s required.?
The friction loas is approximately 0.23" w.g. per 100
feet.

2 MINOR AND DYNAMIC LOSSES

Minor losses are falrly Independent of.alr velocity and
roughness. In the loss coefficient method, the losses are
calculated 25 2 percentage of the veloclty pressure.

Mine ~ ds?v v \2
lesses P~ ‘(4005) = CPr 5=

Typlcal values of ¢ are glven In table §.3. Subscripts 1
and 2 refer to upstream and downstream, respectively.
The coeffleient ¢ always should de used with the veloelty
at the polint corresponding to Its sudscripe.

The cquivalent lengih method also can be uged to calew
lIate the friction of o bend or an elbow. As with equiv-
alent lengtha used In liquid flow prodlems, each obstruce
tion produces s frictional loss equivalent to some length
of duct. These lengths are glven in multiples of the duct
digmeter in tadle 5.3.

4Any size duct can be manufactured. Howsver, there are standard
sizes svailable, and these vizes should be chosen to minimise cost
Gepenlly, every whole-inch size up to 30” diameter is available,
although some odd-gumber siges may be premivm-priced. AN’
397, sizens are avallable in 27 increments.
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Pipe Lengths a( .ppurtances {
ACS NPL Site
~
Kapica Pazmey Area ;_::
Pipe ID Pipe size (in) | Pipe Length (f1) |Appuricnances _ )}
SVE-01 10 Blower Building 1| € 2 } 364 290-clbows _-Daatimg aandan 2o atif) ot own Brea
SVE-(12 10 Blower Building | 334 2 90-¢tbows 454" By
SVE-03 1o Biower Buiiding | 2 284 2 Y0-clbows 1°A 5" docan
SVE-04 10 Blower Building | 2 213 2 90-clbows
SVE-05 10 Blower Building | 2 357 2 90-elbows e
SVE-06 10 Blower Building | 2 333 2 90-clbows
SVE-07 10 Blower Building 1 2 304 2 90-clbows
SVE-08 to Blower Building | 2 282 2 90-clbows
SVE-00 to Blower Building | 2 313 2 90-¢lbows
SVE-10to Blower Building | 2 352 2 90-clbows
SVE-11 (o Blower Building | 2 332 2 90-clbows
SVE-12 to Blower Building | 2 255 2 90-elbows
TLH/Ah/snc/bkp/jms Pase 1 of |
FM2SIAN2Moc usnenis\ 252042282083 x\KPA §
1252042283 50102

415199




Pipc Lengths and Appurtances

ACS NPL Site
kY
1,
Off-Site Containment Area /
Pipe ID Pipe siz¢ (in)[Pipe Length (ft} Appurtenances
SVE-13 to Blower Building] . 2 20 2 90-elbows
SVE-14 to Blower Buijldin 2 7 2 90-elbows
SVE-15 to Blower Buildin 1 20 2 90-elbows
SVE-16 to Blower Buildin 2 59 2 90-elbows
SVE-17 to Blower Buildin%_ 2 124 2 90-elbows
SVE-18 to Blower Buildin 2 129 2 90-elbows
SVE-19 1o Blower Buildin 2 170 2 90-elbows
SVE-20 to Blower Buildin: 2 202 2 90-elbows
SVE-21 to Blower Buildin 2 228 2 90-elbows
SVE-22 to Blower Buildi 2 .. .5 2 90-elbows
SVE-23 to Blower Buildin 2 97 2 90-elbows
SVE-24 1o Blower Buildin 2/ 106 2 90-elbows
SVE-25 to Blower Buildin 2 145 2 90-elbows
SVE-26 to Blower Buildin 2 191 2 90-elbows
SVE-27 to Biower Buildin 2| 193 2 90-elbows
SVE-28 to Blower Building| 2 233 2 90-elbows
SVE-29 to Blower Buildin 2] 253 2 90-elbows
SVE-30 to Blower Buildin 20 52 2 90-elbows
SVE-31 to Blower Buildin 2| 52 2 90-elbows
SVE-32 w Blower Buildin 2 | 87 2 90-elbows
SVE-33 to Blower Buildin 2 110 2 90-elbows
SVE-34 to Blower Buildin 2 120 2 90-elbows
SVE-3S5 to Blower Buildin 2! 155 2 90-elbows
SVE-36 to Blower Buildin 2 167 2 90-elbows
SVE-37 to Blower Buildin 2, 197 2 90-elhows
SVE-38 to Blower Buildin 2 . 225 2 90-elbows
SVE-39 to Blower Buildin 2 245 2 90-elbows
SVE-40 to Blower Buildin 2! 274 2 90-elbows
SVE-41 to Blower Buildi 2 ! 276 2 90-elbows
SVE-42 1o Blower Buildin 2. . 306 2 90-elbows
To GWTP _.(_}2 1250
/!
N
TLHAIb/sne/bkp/jms _ . '
J\1252\042\28\d0cuments\ 1 252042282083 X I\OFCA Page L of |
wsIos

1252042.28350102
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SVE Pressure Loss, Vacuum Side ot Blower ' )

( Otf-Site/KPf 28 (
Eq. Length | Length of Plpe or |Diameter of Pipe Cummulative
Pipe o Fitting Flow Rate|Number of lper fiting (1) | Eq. Length of Fitlings or Fitting Veloclty | Veloclty | Pressure Loss (2) | Pressure Loss
(acfm) fiting (tt) (ft) (inches) {fpm - ac) | (Ips - act) | (inches water) nches wale
4" riser pipe 100 - - 20 4 1146 19 0.15 BARET
3" pipe from wall field 100 - . 364 3 2037 K| 11.28
6' haader pipa to biower 1300 - - 7 6 6621 . 110 8.75
4" x 4" tea 100 1 210 21 4 1146 19 0.16
4" x 3" veducer 100 - - . 3 2037 34 0.05
3" standard 90 elbow 100 2 10.8 22 3 2037 34 0.67
6" standard 90 elbow 1300 7 8.9 52 § 8624 4 7.08
6" tee 1300 2 18.0 36 ] 6621 110 4.09
3" ball valve 100 1 20 2 3 2037 34 0.06
6" butterlly valve 1300 1 3.20 3 6 s@ 110 0.38
knockoul tank 1300 | 3.60
L §‘:)mt£5( a/vtm;- ¢ U L:,Q L F;- pf €\ g‘fjp\l/»% ,
Velocity Equation v (Ipm) = Q - flow 1ate (5ctm) Is.lz 59 x (d - diameter (in)/24)A 2 R , ' ~
Prassure Loss Ploss {Inches waler) = 3.9EE-9 * v - velocily (lpm) A 2.43 * L - length (ft) * Q - flowrate (scim) A 0.61 %"?i,
O
Pressure Lass, reducer (3) Ploss (inches water) = ¢ * (v (fpm) / 4006)/2 °\
(t) from Mechanical Engineering Reference Manual, 8th Edition; Michae! R. Lindeburg, P.E., p 3-21 “\:
(2) Includes 20% safely laclor =
(3) from Meehanical Engineering Reference Manual, 8th Edition; Michael R. Lindeburg, P.E., p 5-6; from p 5-8, A(2)/A(1) = 0.6,c = 0.16 \,
Cells with Italicized bold print have attached comment. }; =~
J
™\ N g\-
3 . —-\
ot
X
>t =N
S
Y
~ & %
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Vel ST
;omment: kalewing
17 feet vertical wr
60 feet horizontal

Celk DS
Comment: kalewls:
Assume equal to gate valve

Celt D18
Commaent: kalewls:
Assume equal to gate valve; From Perry's Handbook, K value for butterfly valve, 5 deg angle = 0.24; K value for open gate valve = 0.17

Celt: {17
Comment: kalew)s:
from Catalylic Combuslion

KALMaUBL

N AT AN ERT AR ARANIAAN A -

-’



FLUID STATICS AND DYNAMICS 331

(,v/
The relative roughness (s

The method of equivalen? lengths uses a table to con-
vert each valve and fitting into an equivalent length of

7= —-:3856 = .0008 siraight pipe. This length is added to the actua! plpellne
. length sad substituted Into the Darcy equation for L,.
From the Moody friction factor chart, f = .0195.
. v?
From equatlon 8.71 . Ry = j:'gg 76
.0105)(1000X7.66 ¢
by = L5 ;(355)();2 2)) —bi8n Use eguivalead lemains for
(2X. : Ezample 8.21 compomnts + Filingo.

Ezample 8.20

Uslag tabdble 8.9, determine the equlvalent length of the
piping network showa.

L Repeat example 3.19 using th Hazen-Wlilllams formula. . 8
Assume C = 100 [ ser ; T Y
S I ) 7 [
Using equatlon 3.73, _—
‘_ g €q - ’ 5 ; D O
3 hy = 53.022”7.56[ (1000! =908 R 10,1" 1" scrawed
.‘_-__ ( 100)1.5(_3355)1.1“ steel pipe
;‘; Using equatlon 3.74.
& (300)!-8% The line consists of:
Ly = (10.44)(1000} : = 00.9 ft
-, hy = (20.44X ’(100]1-#3(¢.026)¢-3055 %0 1 gate valve .84
5 90° standard elbows 5.2X8
U™ 1 tee run 32 -
3 MINOR LOSSES stralght pipe 228
_ Le¢ = 258 feet
by Iz addlitlon to the head loss caused by friction between
— the fuld and the plpe wall, [osses also are caused dy The alternative is to use a Joss coeMelent, . This loss
< obstructions Ino the line, changes In direction, snd chan- coefliclent, when multiplled by the veloeity head, will
[>  8es In fow ares. These losses are named minor losges glve the head loss in feet. This mechod must de used Lo
S Decause they are much smaller o magnltude thaa the 8nd exit and entrance losses. Shic:
B A, term. Two methods are used to determine these Use foss ;" '
i losses: che metbod of equivalent leagths and the method hy = K-"i for ext ;’;7
i of loss coefMclents. 29. emttance  Jas3es.
. Table 2.9
C Typleal Equivalent Lengths of Schedule 40 Straight Pipe
o For Steel Fittings and Valves
— (For afy fluld In turbulent flow)
- Equivalent Length, fu
s ~ Pipe Size® (Banged
: Fitting Type 17 ? 3 ¢ 6" pipe) 8°
Standard Radiuy 90° Elbow 5.2 8.5 103 18.0 8.9 12.0
Long Radlus €0° Elbow 2.7 3.6 48 5.7 7.0
Regular 45° Elbow 1.3 2.7 5.5 5.8 7.7
Tee, flow through lne (run) 3.2 7.7 17.0 3.8 4.7
Tee, flow through stem 6.8 120 ¥ 210 18.0 24.0
180°* Retyrn Bend 5.2 8.5 13.0 8.9 12.0
Globe Valve, apen 2.0 54.0 1100 190.0 260.0
Gate Valve, open 54 1.5 70 .28 3.2 3.2
Angle Valve, open 17.0 18.0 180 3.0 $0.0
Swing Check Yalve 11.0 18.0 38.0 83.0 90.0
Coupiing or Unlon 2 45 88 — —

"Screwed pipe and fAttings unless flanged indicated.
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FANS AND DUCTWORK

PART 2: Duct Design

'’
1 FRICTION LOSSES IN DUCTS

Frictlon losses can be calculated from the Moody equs-

tion. _
N Poss = -f—%g’- =z (,0270) (-d')-f-z? (_1_0%6)1,.: o7

» x .
:& = (3.0 EE ~ 9) (v)’-“(—q—f_a- 5.28

In practice, equation 5.27 seldom is used. Figure 5.4 is

based on eguation 5.27 with a value of specific rougl_if_g___e
€ a standard densicy of ©75 Ibm/n> Clean

round galvanized metal ductwork, zad spproximately

40 Joints per 100 feet. can bde used for tem-
‘]/ wres 50 °F and 90 *B For operation out-

side this range, the pressure loss should be corrected
with equation 5.29. K, is wsually taken as 1.0.

X,
(Ploss)actual = Plass, ig. 8¢ X ?—' 5.20

(i poramdns ahs jma dalone-

Figure 5.4 ia lor use with standard round, galvanized

ducts. Muiliply the [riction lesses by the factors in
wl.ahlc 5.2 for other materials. (Actual valucs are veloeity
dependent. Tables and charts exist for this purpose.)

Table 5.2
Multiplicative Factors for Non-Standard Ducts
& “_«.\
4‘3“0 Smooth ducts—no jolnts .8-.95
{JJ’ ‘ Smooth concrete 1.1-14
* 2% [ Rough concrete/good brick  1.2-1.8

E°' b\)"

The equivelent dismeler of & rectangular air duct with
dimensions @ and b, and aspect ratio less than 8.0 is

_ (db)"”
{ De=13 m 5.30

VP
2l A round duet with dlameter D, will have the same
friction and capacity as a square duct with dimensions
6 zud 5. Figure 5.4 can be used with D, and flow rate

to find che friction toss.

If the aspect ratio of the rectangular duct Is known, 3
round duct capn be converted Lo a rectangular duct of
equal friction. The aspect ratio, which should de kept

vaw' below 8.0 for ease of manufacturing, is

_ longest side
rad short slde

Aspes

fi*.‘.

581

The short side, 4, is given by equation 5.32.

_ DR+t

Ezample 5.6

2000 ¢fm of alr flow {n a 137 dlameter duct. What ls
the velocity and the frictlon loss per 100 feet of duet?

Although the @ = Av relatlonship could be used to
gnd the veloeity, It Is expedient to use figure 5.4. By
locauing the intersection of the 2000 ¢fm 3ad the 13”
lines, the velocity Is found to be 2200 fpm.

Dropplng stralght down from the Intersection polint
to the horizonta] seale gives the friction loss as ap-
praximately .57 w.g. per 100 feet.

Ezample 5.7

What size guet I8 required to carry 2000 efm at 1600
fpm?

Figure 5.4 shows that 3 15” dlameter duet Is required.¢
The friction lass is approximately 0.23Y w.g. per 100
feet.

3 MINOR AND DYNAMIC LOSSES

Milnor losses are fairly Indepeadent of alr veloelty and
roughness. In the loss cocfficient method, the Josses are
calcylated as a percentage of the velocity pressure.

Mine ~ ds?v v
ey PT ‘(

Loss 4005

Typleal vajues of ¢ are glven in table 5.3. Subscripts 1

and 32 refer Lo upstream and downstream, respectively.

The coefficient ¢ always shauid be used with the velocity
4t the polnt corresponding to its subseript.

)2 = CPy 5.33

The eguivalent length method also can be used to calcu-
late the friction of a dend or an elbow. As with equly-
slent lengths used la liquld low prodlems, each odstruc-
tion produces a frictlonal loss equivalent to some length
of duct. These lengths are given In multiples of the duct
dlameter In tabdble 6.3,

“Any sise duct can be manufactured. However, there are standard
siges available, xnd these sises should be chosen to minitmize coss-
Geuenlly, evary whole-incd size up to 307 diameter is available.
although some odd-oumber sizses may be premiusm-priced. Alter
307, sizes are available in 27 inerements,
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Table 5.3
Minor Loss Coeflicients
~ abrupt expansion ﬁ: =0 a= 1.0
.1 .81
2 04
3 49
4 38
.5 25
.8 .18
.7 .09
.8 04
9 .01
square-edged orifice % = 2 o= 2.44
with ares Ag at exit 4 2.20
.0 1.00
_ .8 1.54
plpe of diameter Eacron &= .1 q= 2
duct of dlameter D 28 .58
s .50 2.0
adrupt contraction AZ’{ =a 2 a= .32
-4 .25
.6 .18
8 .08
00° smooth round elbow of -B = .8 L, =45D
w'adlus r and dlameter D .75 23D
1.0 1D
1.5 12D
2.0 10D
90° miter elbow L, =65D

.8 FRICTION LOSSES IN DIVIDED-FLOW

A

FITTINGS

1 i —

Figure 5.5 Duct with Take-ofl

If che friction effect of the take-off Is ignored, the [n-
crease In statle pressure due to the decrease {n veloclty

at2ls vf—v%
(¢005)

This increase |a pressure will be reduced dy the friction
and turbylence of the take-off. The amount of reduction

5.3¢4

APy, 1-2 =

Is typlcally between 10% and 25%. This reduction ean
be represented by multiplying by & coefficlent less than

- \
'C"‘Hgb ,,_—-——-\_\ o — 42 ?’ 171 LPLaS
915 i APy 1~3 = R(d&;ﬁ') 535

Ap Is known as the sfalic regain, and R 15 the siatic
regain cocfficien!. R has typlecal vyalues of .75 to .90 for
well-designed ducts without reduclng sections.

The twotal pressure drop ftom 1 to 2 s

"E) T °P
(4005)2
The frletion loss between 1 and 8 can be found from

Apra-g = (1~ R)( 5.36

5.37

538

4005)
™
AP, 13 ( pro (1-q) ( 2008
Values of o are given In table 5.4.

Table 5.4
Appraximate Values of ¢,
(Round mains and branches only)

APt.1es = Q(

90° 60° 45°

Y
1

§ 11 B8 b
10 15 8 5
1.5 22 11 9
2.0

2.8

3.0

30 29 28
43 33 3.2
58 52 49

4 LOW-VELOCITY DUCT DESIGN

Low velocity duct systems (up to 2500 fpm) are sized
and desighed by s variety of methods, some of which
wlll be descrided in this chapter. General recommends-
tlons which apply to all duct designs are given here.

AR B e « - -

¢ Routes should be as direct as possibdle.

b}

e Sudden changes In direction and velocity should
be avolded.

Ty

e Turnlng vanes should de used whenever pos
sidle.

e Rectangular ducts should be as square as pos .
sidle. Aspect ratlos greater than 8:1 should be -
avolded, and 4:1 or less shouyld de used when- 1
ever space permits.

e Smooth metal construction should be used.

¢ Since caleulations ate approximate, a fan with
some excess egpreity should de selected.
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SVE Pressure Loss, Discharge Side of Blower

Off-Site/if reas {
Eq. Length Length of Pipe or |Diameter of Pipe Cummulative
Plpe or Filting Flow Rate{Number ot |per liting (1) | Eq. Length of Fittings or Fitling Velocity | Velocity | Pressure Loss (2) | Pressure Loss
{scim) fiting (f) (1) (inches) (fom) (fps) (inches water) {inches wat
8° blower discharge to WORAC 0 v
axidizer 1060 . - 1310 8 2885 48 22.82 ‘
8" standard 90 elbow { * 1000 S 120 108 8 2865 48 1.88
8" tee 1000 1 24.0 24 8 2865 48 0.42
8" butterfly valve 1000 1 3.2 / 3 8 2865 ‘48 0.06
silencer 1000 222
Veloclty Equation v (fpm) = Q - fiow rate (sctm) Ia.ﬂzl 59 x (d - diameter (in) / 24) A 2
Pressure Loss

Ploss (inches water) = 3.9EE-9 * v - velocity {fpm) 2 2.43 * L - length {ft) / Q - flowrate {scfm) A 0.61

(1) from Mechanical Engineering Reference Manual, 8th Edition; Michael R. Lindeburg, P.E., p 3-21
{2) Includes 20% safety factor

Cells with italicized bold print have attached comment.
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Celi: E7
Comment: k,__is: -
1250 ft from blower bldg to treaiment bldg;
28 ft inslde blowaer bidg (20 verlical, 8 horizontal);
32 fi inside treatment bidg (15 vertical, 17 horizontal)

Cell: C8
Comment: kalewis:
4 in blower building and 5 in groundwater trealiment building

Cell: D10
Comment: kalewls:
Assume equal to gate vaive; From Perry's Handbook, K value for butterfly valve, 5 deg angle = 0.24; K value for open gale valve = 0.17

Cell: 111

Comment: kalewis:
From Stoddard Silencers

KAL/kal/BL
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DESIGN MEMORANDUM

To: File
From: R. Adams

Reference: Groundwater Extraction System Flow Rates
American Chemical Services NPL Site
sriffith, Indiana

Date: April 29, 1999
Project No.: 1252042.28350103

The flow rate requirements for the groundwater extraction system during implementation
of the Final Remedy were calculated based on groundwater level requirements and
implementation schedule requirements for the ISVE systems and hydraulic and
contaminant influent capacities of the groundwater treatment plant (GWTP). Infiltration
rates and preliminary groundwater extraction rates were included in the 30% Remedial
Design (RD) report. These flow rate calculations were based on an outdated remediation
implementation schedule; therefore, they needed to be recalculated with the current
schedule. Based on the 30% RD and the updated implementation schedule, the
groundwater extraction system would need to be capable of accomplishing the following

tasks.

e Lowering of the water table in the Off-Site Area by approximately 8 feet to allow
more effective operation of the ISVE systems that will be installed in the Off-Site
Containment Area (OFCA) and the Kapica-Pazmey Area (K-P Area);

e ISVE condensate collected in the knockout tanks of the ISVE systems that will be
installed in the OFCA and the K-P Area;

e Lowering of the water table in the On-Site Area by approximately 5 feet to allow
more effective operation of the ISVE system that will be installed in the Still

Bottoms Pond Area (SBP);

e ISVE condensate collected in the knockout tank of the ISVE system that will be
installed in the SBP; and

¢ Continued operation of the PGCS.

Based in Site-specific information and the 30% RD requirements, the following
information and assumptions were utilized to calculate the required flow rates needed to

accomplish these tasks:



A bentonite slurry wall will be installed to create a barrier between the On-Site
Area and Off-Site Area to allow for independent dewatering and groundwater
level maintenance in each area.

The soil at the Site has a porosity of 0.3, and the pumping rates of any new
trenches would equal the historic pumping rates from an existing trench of the

same size.

Flowrates from the existing extraction trenches in the Off-Site and On-Site Area
were estimated based on historical BWES flowrates and estimated groundwater
and stormwater infiltration rates obtained utilizing the HELP model.

The estimation of flowrates from the Off-Site Area assumes that a clay cover will
be installed to cover the entire area. The HELP model and infiltration
calculations for the cover resulted in a projected groundwater and stormwater
infiltration rate of less than one gallon per minute (gpm). The HELP model
results and calculations are contained in the 30% Remedial Design Report.

The estimation of flowrates from the On-Site Area assumes that one-third of the
area will be capped to significantly reduce groundwater infiltration in the SBP
Area. The HELP model and infiltration calculations resulted in a projected
groundwater and stormwater infiltration rate ranging from approximately 6 to 12
gpm. The increased infiltration rates are the result the inability to completely
cover the On-Site due to continued operation of the American Chemical Services,
Inc. facility. The HELP model results and calculations are contained in the 30%

Remedial Design Report.

ISVE condensate flows from the OFCA, K-P Area, and SBP ISVE systems were
estimated assuming that the collected vapor contained 100 percent water vapor
saturation and 50 percent of the vapor was condensed in knock-out tanks.

The flow from the PGCS was estimated based on historical groundwater pumping
rates from the PGCS extraction trench since completion of the barrier wall.

Flowrates from the additional extraction trenches were estimated to be the
difference between the current maximum pumping rates and the groundwater
pumping rates needed to lower the groundwater table in the Off-Site Area eight

feet in 12 months.

Flowrates from the additional extraction wells that will be installed in the On-Site
Area were estimated to be the difference between the current maximum pumping
rates and the groundwater pumping rates needed to lower the groundwater table in

the On-Site Area five feet in eight months.



e The hydraulic and contaminant loading to the GWTP from the extraction system
will be need to be within ranges that can be effectively treated by the GWTP.

Using these assumptions, required groundwater extraction rates from each area, the On-Site
Area and Off-Site Area, were calculated (Attached). Based on these calculations and
requirements it was determined that the flow rate capacity and operational control of the
existing groundwater extraction system would need to be increased

RAA
\\CHIi_SERVERVCBS\1252\042\28\Documents\125204228a153.doc

1252042.28350103
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Surmmaey HF IALRADON RATES OBTANED seows 0% RD

o OFF-SE ppeA (W] exsive 12 CLAY CRD)
INAUTRAIW = 0.004L GPM

THIS RRTE (OAs ROONDED 0P TO | 6PM FDR
FINRL  OALCULRTIONS

o ON-51TE pbeA

THE ON- < 1TE AREA |5  DWIDED INTD 2 AREAS—
ST BOTIDMS BONMD AREA § REMAINING

INFILTERTION @ < BO7T7omMs POrD neeEA WITH
CAP =00DZ GPm

RemAaIviIvGg AREAS
-l«)/.7o% Bun. OFF = 6.0l &PM
+OTAL (BotH oN-SITE ArzeAs)
INELTRATION s (.01 GPM+ J0.002 6P
= (.012 6P
x (GPM

FOR A (ONSERVATIVE EST7mATE, TWO Tm €S O -S5(7&
IVFICLTRATON  RATE 6)AS USED As  MaX

INFILTERTION,,,, = & 6PM
INFILTORTIDH . = 2 (6 6P)= 12 6PN
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5

Chkd. By S35 Description DEVATERIN G VOLVIMES JobNo [ 25204 2

ON-SI1TE APER

s CALCULATE VOLUME OF WATEE TO BE DewvATERED N
ONM-51TE AREA, Dray DowWN REAVIREDN= 57

v CALLULATE FLOWRATE NEEDED TO Daan DOWN aTER
57 WIMHIN 8 morT™ PERIOD

* DEFRMINE PPN ZIOAA L ELDW RATES NEEDED O 1
BCOMPLISW DEWATERLING OBIECNGS IN OW-SI1TE MNLEN

* ENOWNS

- DRAWDOWN = &7

- AREA= |5 ACRES = 053903 &F

- REMDVAL TIME = 8 MDNTHS

- THERE ARE 3 EXISTING 100’ EXTRACION TRENCH

¢ ASSUMPTIONS

- ENA 00 ERACION RENCH  HAS A SVUSTRIVABLE
PumPING CAPALITY OF 2 6PM.(BASED OW

RISTORICAL. PUMPIN 6 DRTH)
— INFILTRAT?ON Wie BE 6 7O 12 LPM ...

- sciL POROS T < 30
* CALONATIONS
1) CALCULATE WILUME OF WATER TO BE REMDVED
V= RREA x DEWATED DEPTH x SO POROSITT

53403 SF x G Ffr x 30%s

o

G
40105 CF x 47 SFF

1331691 CaLLONS
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Chkd. By s3T5 Description DEWIRTERING  YOW MES Job No. (25204 &

Z) CALLULATE PumPG BaTE (N gpm) REQUILED TO
DEWATER '7,3314{;011 GAL IN ¥ WIONTHS .

7 mowris = (R112) Yeak

R=132Al aae | TR x DA o LAe
(Fl)(365) DAY 24 HR LD MIN

Q= 21 ePm  ReBvieEd 10 TEWATER. OMN- SITE
AREA (N 3 MONTHS W[0 1W0EITIRATION

INFILUTRANON) = (b -2 6P
QI 2l 6PM + ( 6PM = 27 &Pm
max = 2 GPm+ [2 GPm— 33 &Pm
POMPING BATE REQUIRED TD DEWATERL. OMNSITE pEA
Bz L7- 33 &Pm

3) ADDITONAL FLOWRATE REQUIRED OVEE EXISTING
EXTALION  SY5TE M \

- EMCA BXISTNG TRENGR (BTOTAL) Has &) = 2 GPm
33 GPM- 2 ePm(z) = 27 GPM |
27 &= 2 aPm(3)= 20 6PM

ATDmoM B EXTRACTON TRENCRES/WELS  CAPARLE

OF QUeTAINING A POMPING RRTE OF 2| TO 27 6Pm
bitt. BE REQUIRED.
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Table 1

Estimated Flows and Scheduling to the Treatment System

American Chemical Services NPL Site,

Griffith, Indiana
Flow
Existing | Additional | Existing | Additional SBP OFCA
SBp OFCA Off-Site Off-Site On-Site On-Site Design Design
Operating PGCS ISVE ISVE Trenches Trenches Trenches Wells Safety Flow | Safety Flow Total
Stage Period (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
Range Range Range Range Range Range Range Range Range Range
1 Off-Site Area Start-up to 1 5-10 0-0 3-85 10 - 10 10 - 10 0-6 6 -6 0-0 2.5 - 85 36.5 - 59
Dewatering year
2 On-Site Area | yearto 1 year, 5-10 0-0 3-85 1-0 0-1 6 -6 21 - 27 0-0 25 -85 385 - 61
Dewatering 8 mo. :
3 Maintenance 1 year, 8 mo. + 5-10 02 -5 3-85 1-0 0-1 0-6 6 -6 01 -5 25 -85 17.8 - 50
Dewatering
RAADS)\RAA

JA12520042\29\125204229a005.x1s/Table_l1
1252042.29358001




ATTACHMENT

Historical Groundwater Elevations in the Vicinity of the Barrier Wall
American Chemical Service NPL Site
Griffith, Indiana

Water levels have been collected at piezometers and monitoring wells inside and outside
the barrier wall, on a quarterly basis, since the completion of the barrier in 1997.
Eight sets of piezometers were installed with one piezometer just inside the wall and the
other just outside, at eight locations around the wall. These piezometers are number P-93
through P-108. The even numbered piezometers are inside the barrier wall and the odd
numbered ones are located on the outside of the barrier wall.

Seven sets of groundwater elevation data have been collected for the piezometers and these
are listed on Table 1. In addition, the data has been included for 13 other piezometers that
are part of the groundwater monitoring network. A set of graphs has been developed from
the data. There is one graph for each piezometer pair. In each pair, the even numbered
piezometer reports the water level inside the barrier wall and the odd numbered piezometer
reports the water level outside the barrier wall.

In general, we have maintained the water levels inside the barrier wall at approximately
634 feet above mean sea level (amsl). This is the level at which we can assure that there
will be no over flow of the barrier wall. When the biological upgrade to the system is
completed, the pumping rates will be maximized to begin the process of lowering the water
level for the soil vapor extraction system (SVE).

A barrier wall will also be installed in the vicinity of the central railroad tracks to divide the
site into a north and south half. During the SVE process, the water level will be drawn
down to 626 feet amsl in the Off-Site Containment Area (OFCA) and to a level of 629 feet
amsl in the Still Bottoms Pond Area (SBPA). Following completion of the SVE, the water
level inside the barrier wall will be allowed to rebound to a target elevation of 631. We
expect a plus/minus one-foot level variability with time and space inside the wall.
Therefore, we expect to maintain the water levels within the range of 630 and 632 feet amsl
inside the barrier wall for the long term.

Average and lowest groundwater levels have been developed from the data in Table 1.
Figure 1 includes a plot of the observed average groundwater levels outside the barrier wall
and a groundwater elevation of 631 inside the barrier wall. The barrier wall is marked to
indicate where the gradients will be inward and where they may be outward. Figure 2 is
similar except it contains a plot of the lowest measured groundwater levels outside the

barrier wall.

J\1252\042\Inside EW Elevations.doc
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Table 1.  Groundwater Elevations in the Vicinity of the Barrier Wall
American Chemical Service NPL Site

Griffith, Indiana
Well ! Groundwater Elevations Standard

Designation]Location| East | North| TOC | Mar-97| Sep-97 | Dec-97 | Jun-98 Sep-98 Nov-98 Mar-99 Jun-99 Deviation | Average |
P3 | 1 5453|6470 639.87 | 63568 | nm | 635.57 | 63596 | 634.19 | 634.56 634.62 63540 | 0.67 635.14

P51 1 |5285] 6510 636.70 | 63490 | 63537 | 63540 | 634.18 | 631.87 63452 | 63329 634.28 1.17 634.23

~ P7 | B | 5950 6630 | 643.63 | 636.13 | 633.20 | 632.82 | 63551 632.59 63203 | 63464 | 63532 1.55 634.03

PS5 | __E_ |6i34) 6994 ) 638.88 | 635./8 | 63297 | 63274 | 635.00 | 632.13 631.80 | 63458 | 634.92 1.50 633.74

P |1 15199 | 5900 | 649.14 | 635.49 | 63642 | 635.79 | 63653 | 63475 | 63447 | 63421 634.89 0.88 635.32

_ P13 | LF | 4878 5735 | 651.20 | 634.90 | 632.40 | 63147 | 63451 63232 | 63130 | 63298 | 633.86 1.35 632.97
P29 | E |s738) 6619 64237} 63574 | 63552 63443 | 63451 | 63407 | 63562 0.73 634.98

P32 |1 | 5746 | 7026 | 642.32 | 63537 | 635.69 | 63559 | 63523 | 634.61 63462 | 63541 635.52 0.42 635.26

P39 I | 5940 | 6902 | 642.00 | 635.80 | 635.68 | 635.50 | 63558 | 63444 | 63455 | 63520 635.65 0.53 635.30
P-40 | 1 | 5931 [ 7241 | 638.77 | 63491 632.52 | 63436 | 63209 | 63173 634.27 634.67 1.34 633.51
P4t | N |5663 | 7377 | 637.23 | 634.34 631.92 | 63318 | 63157 631.61 633.42 633.70 111 632.82

_ P49 | 1 |5145]| 6949 | 638.98 | 63388 | 63571 | 634.87 | 634.12 634.70 634.78 635.15 0.61 634.74
P-55 ditch | 5628 | 7979 | 636.08 | 631.70 | 629.70 | 630.69 | 63027 | 627.76 629.76 63121 630.97 122 630.26
P93 | w |5136] 7067 | 638.79 63141 | 63140 | 630.29 630.37 632.49 632.14 0.90 631.35
P-94 5146 | 7061 | 638.98 | .

P95 | W ]5146] 6532 ) 638.58 628.29 | 628.84 | 629.87 | 629.23 629.16 632.53 631.19 1.49 629.87
P-96 I 5156 | 6537 | 638.39 63543 | 63540 | 62994 | 62677 634.51 630.18 632.11 328 632.05
P-97 w | 5098 | 6283 | 638.39 629.34 | 629.63 | 630.79 | 629.99 629.43 632.49 631.71 1.23 630.48

~ P-98 I 5130 | 6279 | 639.35 636.56 | 636.05 | 63340 | 627.87 63431 631.99 632.37 292 633.22
P-99 w | 5020 | 5945 | 644.35 631.98 | 631.16 | 634.18 | 631.98 631.09 633.45 633.65 1.25 632.50
P-100 1 | 5031|5948 | 643.93 636.89 | 636.17 | 634.18 | 634.65 634.55 634.21 634.84 1.05 635.07
P-101 E | 5550 | 5979 | 650.08 63123 | 635.19 | 63253 631.68 633.75 634.76 1.63 633.19
P-102 1 | 5517599 | 647.18 635.78 | 636.58 | 634.44 634.62 634.44 635.38 0.87 635.21
P-103 E | 5672 6248 | 644.97 63262 | 63501 | 63227 633.77 634.67 1.21 633.67
P-104 | 1 | 6267(5639] 64668 63570 | 63643 | 634.46 634.64 634.66 635.57 0.78 635.24
P-105 E | 6678 | 5885 | 638.86 632.96 | 635.66 | 632.73 632.16 1.56 633.38

p-106 | 1 | 6685|5871 638.10 63507 | 63543 | 63395 634.14 0.72 634.65
P-107 N | 5766 | 7339 | 637.42 631.62 | 631.61 | 63335 | 631.19 631.02 633.42 633.81 1.19 632.29
P-108 I 5757 | 7324 | 638.13 63538 | 63525 | 63478 | 63433 634.51 635.14 635.13 0.40 634.93

Notes;

Blank cells indicate that data is not available for that date and location
I Indicates that piezometer is inside the barmrier wall
N Indicates that piezometer is north of the barrier wall
E Indicates that piczometer is east of the barrier wall
W Indicates that piezometer is west of the barrier wall
LF Indicates that piezometer is in the town landfill, west of the barrier wall
ditch Indicates that piczometer is near the drainage ditch, 1,000 feet north of the barrier wall

JA1252\042\
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HELP Model

An evaluation to determine acceptable alternative cap and cover designs for both areas was
undertaken using the Hydrologic Evaluation of Landfill Performance (HELP4) Model (7).
The model is a two-dimensional iterative hydrological model of water movement across,
into, through, and out of impacted soils. The primary purpose of using the HELP model
was to demonstrate that the engineered cover designs significantly reduce water infiltration.

Due to the Site’s close proximity to Chicago, Illinois, the HELP model’s default weather
data for Chicago were utilized for the evaluation and were constant for all modeled
scenarios. The model simulations assumed “100 percent runoff” over the engineered and
surrounding covers. This does not imply that all precipitation runs off the surface, but
rather no significant ponding will occur on the covers. Variables for the modeling input
included cover design layer-characteristics such as soil and geosynthetic layer types,
thickness, surface area, and hydraulic conductivity. A table summarizing the model results
includes average annual and daily values of precipitation, runoff, evapotranspiration, and
percolation through the cover. Provided within this appendix is the complete model input
and output summaries.

BPG/
J:/1252/042/28/125204228a128.doc
1252042.28350101



HELP Model Results: )
SBPA and OFCA Engineered and Surrounding Final Cover Designs
American Chemical Service, Inc. NPL Site

Griffith, Indiana
Average Annual Totals Peak Daily Values

Engineered and Surrounding Cover Design Description Inches Cubic Feet Inches | Cubic Feet
SBPA Engineered Cover (4" asphalt, 6" compacted gravel, geotextile fabric, 12" compacted clay soil (CL))

Precipitation 34.15 359,451.80 4.64 48,845.28

Runoff 19.42 204,459.69 423 44,573.34

Evapotranspiration 14.52 152,837.83 - --

Percolation Through Cover 0.21 2,179.20 0.00 47.32
OFCA Engineered Cover (6" OL, 12" ML, geotextile fabric, 60-mil FML, 12" compacted clay soil (CL))

Precipitation 34.15 788,314.90 4.64 107,122.75

Runoff 5.17 119,434.30 2.26 52,137.06

Evapotranspiration 28.97 668,743.30 - -

Percolation Through Cover 0.00005 1.19 0 0.01
OFCA Surrounding Cover (6"OL, 18"compacted clay soil (CL))

Precipitation 34.15 1,403,101 4.64 190,665

Runoff 8.03 329,790 3.555 146,065

Evapotranspiration 25.127 1,033,746 - --

Percolation Through Cover 0.96289 39,567 0.006803 280

IMS/jms/BPG
JA1252\042\28\Documents\125204228a129.xls
1252042.28350101
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07

(1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 10:

naoo0oonaan

2 DATE: 5/ 5/1999

:\HELP3\onsite2\acsrain.D4
:\help3\onsite2\acstemp.D7
:\help3\onsite2\acssun.D13
:\help3\onsite2\acsevapo.D1l1
:\help3\onsite2\onsite2.D10
:\help3\onsite2\onsite2.0UT

[ZEEE S IR SRR RS AR A SRR A2 A RRRSXRRERS AR R ARt R Rttt o XXt i il R R XXX T XX R

TITLE:

Onsite final cap - 4" asphalt, 6" gravel, 12" CL

[ EZEXEESREEEES A A S SSARAR RS SR AR R R AR R X s R At sttt il s Rt it i it i il X R X X R X 2

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0]

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

4.00 INCHES

0.1500 VOL/VOL

0.0320 voL/vOL

0.0130 voL/VOL

0.1337 VOL/VOL
0.100000001000E-06 CM/SEC


file://C:/HELP3/onsite2/acsrain.D4
file://c:/help3/onsite2/acstemp.D7
file://c:/help3/onsite2/acssun.D13
file://c:/help3/onsite2/acsevapo.Dll
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0

6.00

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

12.
0.
0
0
0.

00
4270

.4180
.3670

4270

INCHES

0.3970 VOL/VOL
0.0320 VOL/VOL
0.0130 VOL/VOL
0.1451 VOL/VOL

0.29999%993000E-01 CM/SEC

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS

SCS RUNOFF CURVE NUMBER

FRACTIOM OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INMITIAL WATER

TOTAL SUBSURFACE INFLOW

USER-SPECIFIED.

1} nawnn

[}

98.
100.

[uny
OCOONNOONMKOLN

g0
0

.900
.0
.406
.982
.130
.000
.530
.530
.00

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



CHICAGO ILLINOIS

STATION LATITUDE = 41.778 DEGREES
MAXIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = 117

END OF GROWING SEASON (JULIAN DATE) = 290
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAIL, MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NOFMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS
AND STATION LATITUDE = 41.78 DEGREES

IS R 222X R R AR SRR R SR RS RS X R R R R X R RAXREZ R AR R AR AR R R XXX R XX R R X R X R X RY 2

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100



TOTALS 1.51 1.36 2.62 3.62 3.12 4.39
4.02 3.61 3.26 2.35 2.23 2.07
N4
STD. DEVIATIONS 0.65 0.69 1.12 1.58 1.43 2.05
1.99 1.85 1.76 1.34 1.21 1.03
RUNOFF
TOTALS 0.568 1.333 2.604 2.086 1.554 2.381
2.140 2.030 1.731 1.185 1.013 0.797
STD. DEVIATIONS 0.682 0.962 1.624 1.267 1.031 1.499
1.470 1.321 1.293 0.907 0.826 0.782
EVAPOTRANSPIRATION
TOTALS 0.531 0.438 0.704 1.784 1.643 2.086
1.912 1.583 1.410 0.989 0.860 0.579
STD. DEVIATIONS 0.117 0.101 0.408 0.653 0.517 0.605
0.646 0.609 0.587 0.446 0.248 0.164
PERCOLATION/LEAKAGE THROUGH LAYER 3
TOTALS 0.0451 0.0273 0.0273 0.0263 0.0058 0.0000
0.0000 0.0000 0.0000 0.0009 0.0188 0.0555
STD. DEVIATIONS 0.0522 0.0430 0.0421 0.0349 0.0195 0.0002
0.0000 0.0000 0.0000 0.0061 0.0288 0.0496
-

AVERAGES 0.2533 0.1556 0.1111 0.0985 0.0234 0.0000
0.0000 0.0000 0.0000 0.0016 0.0700 0.2954
STD. DEVIATIONS 0.4177 0.3097 0.2542 0.2954 0.1176 0.0001
0.0000 0.0000 0.0000 0.0139 0.1616 0.4700
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100
INCHES CU. FEET PERCENT
PRECIPITATION 34.15 ( 5.545) 359451.8 100.00

' RUNOFF 19.422 ( 4.1477) 204459.69 56.881



AL 4

EVAPOTRANSPIRATION 14.519 ( 1.6966) 152837.83 42.520

PERCOLATION/LEAKAGE THROUGH 0.20701 ( 0.17223) 2179.195 0.60626
LAYER 3
AVERAGE HEAD ON TOP 0.084 ( 0.116)

OF LAYER 3

CHANGE IN WATEE. STORAGE -0.002 ( 1.3249) -24.88 -0.007
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Y’
PEAK DAILY VALUES FOR YEARS 1 THROUGH 100
T anewss) (cu. P
PRECIPITATION Caea 48845.281
RUNOFF 4.234 44573.3398
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.004495 47.32199
AVERAGE HEAD ON TOP OF LAYER 3 3.859
SNOW WATER 7.00 73740.7891
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2183
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0130
I EREZ LR RS A RS SRR SRR R RRRRE X2 R R Rl A SRttt i st il A st i sl 2R XXX R 2 Oo0OXN N BN T XY
g’
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FINAL WATER STORAGE AT END OF YEAR 100

LAYER { INCHES) (VOL/VOL)

1 " 0.5477 " 0.1369

2 0.6215 0.1036

3 5.1240 0.4270
SNOW WATER 0.000
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*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *ox
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
** DEVELOPED BY ENVIRONMENTAL LABORATORY * ok
** USAE WATERWAYS EXPERIMENT STATION il
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ¥k

* & * %

* %k * &

khkkhkkhkhkhkhkhhAhhkhkhkthhhkhrhhkhkhkhkhhkhhkhkhkhkrhkhbhrhrkhkhhkhohkdhkhkhhkhhihdkkhkhhkhhkdhhkdhkhdhdhkhkhdkdhidkkkik
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PRECIPITATION DATA FILE: C:\HELP3\capoff2\acsrain.D4
TEMPERATURE DATA FILE: c:\help3\capoff2\acstemp.D7
SOLAR RADIATION DATA FILE: c:\help3\capoff2\acssun.D13
EVAPOTRANSPIRATION DATA: c:\help3\capoff2\acsevapo.D11
SOIL AND DESIGN DATA FILE: c:\help3\capoff2\cap2.D10
OUTPUT DATA FILE: c:\help3\capoff2\cap2.0UT
TIME: 9:33 DATE: 5/ 5/1999

khkkdhkhkhhkhkhhkhkhhkhkthkhkhhkhkhhkhkhkhkhkdhrhkrhhkhhkhkhkhhhkkhrhhkdrhhddhhrhhhrdodrhhhkhhhhhkhhkdhkkddhkhikhki

TITLE: 6" OL, 12" ML, 60-mil FML, 12" CL

khkhkhkkdkhkhkdkkhkhkdkdkhthdhdkhhkhkddkhkhkdhdhhhkodhhkdkkdkdkkhdkdkodhdhdkdhkddkkdhdhdhddhkdohodkhihdhdhkddkkkkhkdhxk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6
THICKNESS = 6.00 INCHES
POROSITY 0.4530 VOL/VOL
FIELD CAPACITY 0.1900 VOL/VOL
WILTING POINT 0.0850 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2916 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.720000011000E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

4
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTIAL TEXTURE NUMBER 9

THICEKNESS = 12.00 INCHES

POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL

0.5010 VOL/VOL
0.190000006000E~03 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.60 INCHES

POROSITY = 0.0030 VOL/VOL
FIELD CAPACITY = 0.0020 VOL/VOL
WILTING POINT = 0.0010 VOL/VOL

0.0030 VOL/VOL
0.399999993000E~12 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 12.00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL

0.3670 VOL/VOL
0.4049 VOL/VOL
0.100000001000E~06 CM/SEC

WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

1

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 6 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 550. FEET.



i SCS RUNOFF CURVE NUMBER = 58.90
hd FRACTION OF AREA ALLOWING RUNOFF 100.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 6.360 ACRES
EVAPORATIVE ZONE DEPTH = 18.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 7.761 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 8.730 1INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 2.130 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 12.622 TINCHES
TOTAL INITIAL WATER = 12.622 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHICAGO ILLINOIS
STATION LATITUDE = 41.78 DEGREES
MAXIMUM LEAF AREA INDEX = 3.50
START OF GROWING SEASON (JULIAN DATE) = 117
END OF GROWING SEASON (JULIAN DATE) = 290
EVAPORATIVE ZONE DEPTH = 18.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
had AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70



hadd NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS
AND STATION LATITUDE = 41.78 DEGREES
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100

PRECIPITATION
TOTALS 1.51 1.36 2.62 3.62 3.12 4.39
4.02 3.61 3.26 2.35 2.23 2.07
STD. DEVIATIONS 0.65 0.69 1.12 1.58 1.43 2.05
1.99 1.85 1.76 1.34 1.21 1.03
RUNOFF
, TOTALS 0.229 0.795 2.060 1.152 0.165 0.135
A od 0.052 0.023 0.018 0.100 0.148 0.298
STD. DEVIATIONS 0.395 0.719 1.650 1.337 0.477 0.433

0.283 0.226 0.142 0.485 0.506 0.569

EVAPOTRANSPIRATION
TOTALS 0.532 0.444 0.750 2.946 3.669 6.636
5.254 3.807 2.313 1.188 0.861 0.566
STD. DEVIATIONS 0.115 0.102 0.457 0.736 .013 0.558

.185 0.151

o P

1.917 1.751 0.964 0.216

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0004 0.0003 0.0004 .0004 .0004 0.0004
0.0002 0.0001 0.0001 0.0002 0.0003 0.0003

o
o

(o]
o
o
(=]

STD. DEVIATIONS 0.0009 0.0008 .0008 .0007 .0007 .0006
- 0.0004 0.0002 0.0003 0.0005 0.0006 0.0006



AVERAGES 6.5733

STD. DEVIATIONS 4.7424

5.1159
1.0326

3.9895
2.9180

.5160 12.8146
.5158 5.2901

.5484 1.8554
.6420 5.7652

8.6053
8.3112

2.7431
6.2616
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

100

PRECIPITATION
RUNOFF
o EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

AVERAGE HEAD ONMN TOP
OF LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 4

CHANGE IN WATEF. STORAGE

2.6131)
3.6080)

0.00002)

1.950)

0.00664)

2.6493)

1 THROUGH
CU. FEET
788314.9
119434.30
668743.81
1.192
77.915
58.90

.151

.832

.00015

.00988

.007
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 100

(INCHES) (CU. FT.)
PRECIPITATION 464 107122.750
RUNOFF 2.258 52137.0625
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.000000 0.00974
AVERAGE HEAD ON TOP OF LAYER 3 18.000
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000261 6.02150
SNOW WATER 7.00 161721.1720
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4850
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1183

hkdkhkhkhdthkhkhkhhkhhkhkdhrhkhhdhkhhkhkhkhkkhkhkhhkhkhdkhhbdhbdhhkhhhhhkhhdkhdkdhkhdhdhkdhdhddhkkhdhhdkhkhkdhkdkhkkdxkikx
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FINAL WATER STORAGE AT END OF YEAR 100

LAYER (INCHES) (VOL/VOL)

1 2.7180 0.4530

2 5.6308 0.4692

3 0.0018 0.0030

4 4.5263 0.3772
SNOW WATER 0.000
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** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
** HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *k
*x DEVELOPED BY ENVIRONMENTAL LABORATORY ¥ *
*x USAE WATERWAYS EXPERIMENT STATION * %
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY * %

* % * %k

* % * %
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PRECIPITATION DATA FILE: C:\HELP3\offcov2\acsrain.D4
TEMPERATURE DATA FILE: c:\help3\offcov2\acstemp.D?
SOLAR RADIATION DATA FILE: c:\help3\offcov2\acssun.D13
EVAPOTRANSPIRATION DATA: c:\help3\offcov2\acsevapo.Dl1l
SOIL AND DESIGN DATA FILE: c:\help3\offcov2\offcov2#.D10
OUTPUT DATA FILE: c:\help3\offcov2\offsite.OUT
TIME: 9:42 DATE: 5/ 5/1999

kdkdkkhkhkhkhkdkhkhkhkhkhkdkxhkhhhkhkhkhkhdhkhkhkhkkhkhhkhkhhkhkhhkhbhkhkhhkhkhbhkhkhkhhhhkhkhkkhhkhkhhkhhkhkrhhkhdkhdhdkhiks

TITLE: offsite cover
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICENESS = 6.00 INCHES

POROSITY = 0.4530 VOL/VOL
FIELD CAPACITY = 0.1900 VOL/VOL
WILTING POINT = 0.0850 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4530 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.720000011000E-03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.


file://C:/HELP3/offcov2/acsrain.D4
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

6.00

INCHES

0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4241 VOL/VOL
0.100000001000E-06 CM/SEC

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.

12.00

INCHES

0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL
0.100000001000E~-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 6 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 800. FEET.

SCS RUNCFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL: WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

57.
100.
11.
12.
.263
.280
2.
0.
10.
10.
0.

5
5

80
0
320
0

712
600
387
387
00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

CHICAGO ILLINOIS
STATION LATITUDE = 41.78 DEGREES
MAXIMUM LEAF AREA INDEX = 3.50
START OF GROWING SEASON (JULIAN DATE) = 117
END OF GROWING SEASON (JULIAN DATE) = 290
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS
AND STATION LATITUDE = 41.78 DEGREES
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100



JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 1.51 1.36 2.62 3.62 3.12 4.39
4.02 3.61 3.26 2.35 2.23 2.07
STD. DEVIATIONS 0.65 0.69 1.12 1.58 1.43 2.05
1.99 1.85 1.76 1.34 1.21 1.03
RUNOFF
TOTALS 0.413 1.168 2.553 1.324 0.181 0.231

0.212 0.166 0.296 0.285 0.575 0.622

STD. DEVIATIONS 0.609 0.877 1.649 1.374 0.492 0.617
0.597 0.561 0.749 0.727 0.893 0.812

EVAPOTRANSPIRATION
TOTALS 0.532 0.437 0.766 2.959 3.491 4.327

3.867 3.408 2.327 1.417 1.026 0.601

.117 .103 .501 .768 1.014 1.356
1.552 1.491 0.986 0.329 0.206 0.178

(=]
(=]
(@]
(@]

STD. DEVIATIONS

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0062 0.0009 0.0367 0.15189 0.1642 0.0561
0.0438 0.0447 0.0598 0.1311 0.1539 0.1134

STD. DEVIATIONS 0.0165 0.0027 0.0488 0.0421 0.0191 0.0421
0.0424 0.0416 0.0578 0.0699 0.0647 0.0626

AVERAGES 0.1%03 0.0184 1.8883 7.8406 7.0512 2.3474
1.8712 1.9239 2.7930 6.3122 8.1537 5.3843
STD. DEVIATIONS 0.6770 0.1528 2.6314 2.2568 1.4546 2.0414
1.9887 1.9303 2.9465 3.7932 3.8824 3.4167
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100



PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH

LAYER 3

AVERAGE HEAD ON TOP
OF LAYER 3

CHANGE IN WATER STORAGE

INCHES

8.026 ( 3.0241)
25.157 ( 3.3601)

0.96289 ( 0.22833)
3.815 ( 1.042)

0.000 ( 1.4783)

CU. FEET
1403101.4
329789.53
1033745.56

339566.805

-0.23

PERCENT

2.81995

0.000
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 100

(INCHES) (CU. FT.)
PRECIPITATION ——;f;;—_-— —;;B;E;TBZ;-—
RUNOFF 3.555 146065.1250
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.006803 279.55014
AVERAGE HEAD ON TOP OF LAYER 3 12.000
SNOW WATER 7.00 287843.3440
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4400
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2260
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FINAL WATER STORAGE AT END OF YEAR 100

LAYER (INCHES) (VOL/VOL)

1 ~2.7180 04530

2 2.5440 0.4240

3 5.1240 0.4270
SNOW WATER 0.000
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Channel Design

The Haestad Flowmaster™ computer model was employed to design perimeter channels
for the OFCA that could adequately handle peak discharge flow rates. Peak discharge rate
estimates were based on a 100-year, 24-hour storm event with a maximum rainfall amount
of seven inches and were calculated by the TR-55 Model. As a result of this evaluation, the
maximum allowable flow was calculated for each open trapezoidal-shape channel using
Manning’s formula. The following input parameters were used in this evaluation:

» Manning’s coefficient;
« Channel slope;

» Channel depth; and

« Channel dimensions.

The aforementioned variables were used in conjunction with the TR-55 peak flow
discharge rates from each watershed area to design trapezoidal-shape passageways capable
of withstanding these calculated maximum flows. However, some OFCA perimeter
channels will receive cumulative flow from connecting channels and watershed areas. This
was taken into consideration during the design process in establishing appropriate channel
dimensions. Provided are the worksheets, rating tables, plotted curves, and cross-sections
associated with each channel. Manning’s coefficients yielded curve plot comparisons for
trapezoidal-shape channels. The performance curves were used as a tool to determine an
acceptable discharge channel dimensions based on flow carrying capabilities. The varying
Manning’s coefficient was necessary due to variability and uncertainty of vegetative or
rock being placed in the channels. Also provided is a table summarizing the data results
from the Haestad Flowmaster’™ computer model.

BPG/
j:1252/042/28/125204228a130.doc
1252042.28350101



Table xx. Summary of Data Results for Designed Trapezoidal Channels

American Chemical Services

Channel Dimensions
Maximum
Drainage | Channel| Channel| Left Side | Right Side | Channel{ Channel| Peak Discharge Flow in Manning’s
Area Slope | Depth Slope Slope Base | Velocity | Entering Channel | Channel | Coefficient
Channel
Numbers | (acres) | (ft/ft) (ft) H:V H:V (ft) (ft/s) (cfs) (cfs) --
1 4.25 0.015 1.0 4.0 4.0 2 4.10 13 24.58 0.035
2 3.31 0.015 1.0 4.0 4.0 2 4.25 14 25.48 0.030
3 1.78 0.019 1.0 4.0 4.0 2 4.10 7 24.58 0.035
4A 0.28 0.019 1.0 4.0 4.0 2 4.78 8 28.67 0.030
4B 2.36 0.019 1.0 4.0 4.0 2 5.44 31 47.59 0.030
Notes:

1) OFCA partitioned into six watershed sections
2) Channels 2, 4A, and 4B Manning’s Coefficient represents short grass and few weeds
3) Channels 1 and 3 Manning’s Coefficient represents rock based on design section
4) Peak discharge entering channel based on 100 year, 24 hour storm event

BPG

j:/1252/042/28/125204228a088

1252042.28350101
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ACS_OFCA_CHANNEL_01

Worksheet for Trapezoidal Channel

g
Project Description
Project File j:\1252\042\28\documents\cap model files\off_01.fm2
Worksheet ACS_OFCA_CHANNEL _01
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.035
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results
Discharge 24.58 cfs
Flow Area 6.00 ft2
Wetted Perimeter 10.25 ft
Top Width 10.00 ft

, Critical Depth 0.97 ft

Sor Critical Slope 0.022069 fi/ft
Velocity 410 ft/s
Velocity Head 0.26 ft
Specific Energy 1.26 ft
Froude Number 0.93
Flow is subcritical.

—_—

05/07/99

10:57:34 AM

Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO1

\"j
Project Description
Project File j\1252\042\28\documents\cap model files\off_01.fm2
Worksheet ACS_OFCA_CHANNEL_O1
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Constant Data
Depth 1.00 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Mannings Coefficient 0.025 0.045 0.005
Channel Slope 0.015100 0.023000 0.001000 ft/ft
Rating Table
- Channel
Slope Mannings Discharge Velocity
(f/ft) Coefficient (cfs) (ft/s)
0.015100 0.025 30.67 5.11
0.015100 0.030 25.56 4.26
0.015100 0.035 21 3.65
0.015100 0.040 19.17 3.20
0.015100 0.045 17.04 2.84
0.016100 0.025 31.67 5.28
0.016100 0.030 26.39 4.40
0.016100 0.035 22.62 3.77
0.016100 0.040 19.80 3.30
0.016100 0.045 17.60 2.93
0.017100 0.025 32.64 5.44
0.017100 0.030 27.20 4.53
0.017100 0.035 23.31 3.89
0.017100 0.040 20.40 3.40
0.017100 0.045 18.13 3.02
0.018100 0.025 33.58 5.60
0.018100 0.030 27.98 4.66
0.018100 0.035 23.99 4.00
0.018100 0.040 20.99 3.50
0.018100 0.045 18.66 3.11
- 0.019100 0.025 34.50 5.76
0.019100 0.030 28.75 4.79
0.019100 0.035 24.64 4,11
05/07/99

10:57:42 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 2


file://j:/1252/042/28/documents/cap

ACS_OFCA_CHANNELO1
Rating Table for Trapezoidal Channel

— Rating Table
Channel
Slope Mannings Discharge Velocity
(f/ft) Coefficient (cfs) (ft/s)
0.019100 0.040 21.56 3.59
0.019100 0.045 19.17 3.19
0.020100 0.025 35.39 5.90
0.020100 0.030 29.49 4.92
0.020100 0.035 25.28 4.21
0.020100 0.040 22.12 3.69
0.020100 0.045 19.66 3.28
0.021100 0.025 36.26 6.04
0.021100 0.030 30.22 5.04
0.021100 0.035 25.90 4.32
0.021100 0.040 22.66 3.78
0.021100 0.045 20.14 3.36
0.022100 0.025 37.11 6.18
0.022100 0.030 30.92 5.15
0.022100 0.035 26.51 4.42
0.022100 0.040 23.19 3.87
0.022100 0.045 20.62 3.44
0.023100 0.025 37.94 6.32
0.023100 0.030 31.61 5.27
[ 0.023100 0.035 27.10 4.52
0.023100 0.040 23.71 3.95
0.023100 0.045 21.08 3.51
-
05/07/99

10:57:42 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 2 of 2



ACS_OFCA_CHANNELO1

Plotted Curves for Trapezoidal Channel

“wr
Project Description
Project File j:\1252\042\28\documents\cap model files\off_01.fm2
Worksheet ACS_OFCA_CHANNEL_01
Flow Eiement Trapezoidal Channel
Method Manning's Formula
Solve For Discharge
Constant Data
Channel Slope 0.019000 ft/ft
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.025 0.045 0.005
35.0 Discharge vs Depth varying Mannings Coefficient
Y’
30.0
/
25.0 // /
g /
8200 4 - /
- / L/ /
2
o /
c
8 15.0 / /
& / / V
e / /%///
50 //%
| =1
2%
0.0 Lmmme====
e 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Depth (ft)
05/07/99
10:57:53 AM Haastad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

O 0.025
+ 0.03
A 0035
0D 0.04
® 0.045

FlowMaster v5.11
Page 1 of 1



ACS_OFCA_CHANNELO1_Cross Section
Cross Section for Trapezoidal Channel

| [
Project Description
Project File i\1252\042\28\documents\cap model! files\off_01.fm2
Worksheet ACS_OFCA_CHANNEL_01
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.035
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H : V
Right Side Slope 4,000000H : V
Bottom Width 2.00 ft
Discharge 24.58 cfs
m‘_r
>z
2.00 ft
aaw
05/07/99

10:58:09 AM

Hasestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

1.00 ft
-

v

H 1.0
NTS

FlowMaster v5.11
Page 1 of 1
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ACS_OFCA_CHANNELO02
Worksheet for Trapezoidal Channel

‘g
Project Description
Project File j\1252\042\28\documents\cap model files\off_02.fm2
Worksheet ACS_OFCA_CHANNEL02
Flow Element Trapezoidal Channei
Method Manning’s Formula
Solve For Discharge
input Data
Mannings Coefficient 0.030
Channel Slope 0.015000 fi/ft
Depth 1.00 ft
Left Side Slope 4.000000H :V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results
Discharge 25.48 cfs
Flow Area 6.00 ft2
Wetted Perimeter 10.25 ft
Top Width 10.00 ft
Critical Depth 0.98 ft

-’ Critical Slope 0.016136 ft/ft
Velocity 4.25 ft/s
Velocity Head 0.28 ft
Specific Energy 1.28 ft
Froude Number 0.97
Flow is subcritical.

-

05/07/99

10:58:49 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO2

lwv‘
Project Description
Project File j\1252\042\28\documents\cap model files‘off_02.fm2
Worksheet ACS_OFCA_CHANNELO2
Flow Element Trapezoidal Channel
Method Manning’'s Formula
Solve For Discharge
Constant Data
Depth 1.00 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum increment
Mannings Coefficient 0.020 0.040 0.005
Channel Slope 0.011000 0.019000 0.001000 ft/ft
Rating Table
‘-’ Channel
Slope Mannings Discharge Velocity
(ft/ft) Ccefficient (cfs) (ft/s)
0.011000 0.020 32.72 5.45
0.011000 0.025 26.18 4.36
0.011000 0.030 21.82 3.64
0.011000 0.035 18.70 3.12
0.011000 0.040 16.36 2.73
0.012000 0.020 34.18 5.70
0.012000 0.025 27.34 4.56
0.012000 0.030 22.79 3.80
0.012000 0.035 19.53 3.26
0.012000 0.040 17.09 2.85
0.013000 0.020 35.58 5.93
0.013000 0.025 28.46 4.74
0.013000 0.030 23.72 3.95
0.013000 0.035 20.33 3.39
0.013000 0.040 17.79 2.96
0.014000 0.020 36.92 6.15
0.014000 0.025 29.53 4.92
0.014000 0.030 24.61 4.10
0.014000 0.035 21.10 3.52
0.014000 0.040 18.46 3.08
o’ 0.015000 0.020 38.21 6.37
0.015000 0.025 30.57 5.10
0.015000 0.030 25.48 4.25

05/07/99
10:58:56 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 2



ACS_OFCA_CHANNELO2
Rating Table for Trapezoidal Channel

05/07/99
10:58:56 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

, Rating Table
Channel
Slcpe Mannings Discharge Velocity
(f/ft) Coefficient (cfs) (ft/s)

0.015000 0.035 21.84 3.64

0.015000 0.040 19.11 3.18

0.016000 0.020 39.47 6.58

0.016000 0.025 31.57 5.26

0.016000 0.030 26.31 4.39

0.016000 0.035 22.55 3.76

0.016000 0.040 19.73 3.29

0.017000 0.020 40.68 6.78

0.017000 0.025 32.55 5.42

0.017000 0.030 27.12 4.52

0.017000 0.035 23.25 3.87

0.017000 0.040 20.34 3.39

0.018000 0.020 41.86 6.98

0.018000 0.025 33.49 5.58

0.018000 0.030 27.91 4.65

0.018000 0.035 23.92 3.99

0.018000 0.040 20.93 3.49

0.019000 0.020 43.01 747

0.018000 0.025 34.41 5.73

— 0.019000 0.030 28.67 4.78
0.019000 0.035 24.58 4.10

0.019000 0.040 21.50 3.58

-

(203) 755-1666

FlowMaster v5.11
Page 2 of 2



ACS_OFCA_CHANNELO2
Plotted Curves for Trapezoidal Channel

o’
Project Description
Project File i\1252\042\28\documents\cap model files\off_02.fm2
Worksheet ACS_OFCA_CHANNELO2
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Constant Data
Channel Slope 0.015000 ft/ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.020 0.040 0.005
40.0 Discharge vs Depth varying Mannings Coefficient o 002
‘ + 0.025
- / A 0.03
0 0.035
35.0 / ® 004
30.0
25.0

d

/

Discharge (cfs)
n
o]
(@)

N

s

-
o
o

QQQ\

/ ¢

10.0 / 7/ 7

5.0 —— / ///

%g%
.0 ==
v 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Depth (ft)

05/07/99 FlowMaster v5.11
10:59:05 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



ACS_OFCA_CHANNELO2_Cross Section
Cross Section for Trapezoidal Channel

10:59:15 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

b
Project Description
Project File j\1252\042\28\documents\cap model files\off_02.fm2
Worksheet ACS_OFCA_CHANNELO2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.030
Channel Slope 0.015000 fi/t
Depth 1.00 ft
Left Side Siope 4.000000H : V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Discharge 25.48 cfs
V'
\ Y
\ 1.00 ft
L—J 1
2.00 ft \% B
H 1
NTS
'I“/
05/07/99 FlowMaster v5.11

Page 1 of 1
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Channel No. 3 - Design Sheet



ACS_OFCA_CHANNELO3

Worksheet for Trapezoidal Channel

10:49:08 AM

Haestad Methods, Inc.

S’

Project Description
Project File j\1252\042\28\documents\cap model files\off_03.fm2
Worksheet ACS_OFCA_CHANNELO3
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.035
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results
Discharge 24.58 cfs
Flow Area 6.00 ft2
Wetted Perimeter 10.25 ft
Top Width 10.00 ft

g’ Critical Depth 0.97 ft
Critical Slope 0.022069 ft/ft
Velocity 4.10 ft/s
Velocity Head 0.26 ft
Specific Energy 1.26 ft
Froude Number 0.93
Flow is subcritical.

-
05/07/99

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 1


file://j:/1252/042/28/documents/cap

ACS_OFCA_CHANNELO03_Cross Section
Cross Section for Trapezoidal Channel

10:50:39 AM

-’
Project Description
Project File j:\1252\042\28\documents\cap model files\off_03.fm2
Worksheet ACS_OFCA_CHANNELO3
Flow Element Trapezoidal Channel
Method Manning’'s Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.035
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H : V
Right Side Siope 4,000000H:V
Bottom Width 2.00 ft
Discharge 24.58 cfs
gy’
7
2.00 ft
'U’
05/07/99

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

1.00 ft

v\

H1
NTS

FlowMaster v5.11
Page 1 of 1


file://j:/1252/042/28/documents/cap

ACS_OFCA_CHANNELO03

Plotted Curves for Trapezoidal Channel

‘ﬁ"
Project Description
Project File j:\1252\042\28\documents\cap model files\off_03.fm2
Worksheet ACS_OFCA_CHANNELO3
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Constant Data
Channel Siope 0.019000 ft/ft
Left Side Slope 4.000000H :V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.025 0.045 0.005
Discharge vs Depth varying Mannings Coefficient
35.0 9 P ying g O 0.025
' + 0.03
- A 0035
O 0.04
30.0 ® 0.045
/ N
25.0 // /
8200 A %
2 / /
g
£ /
$15.0 —< /
[a) / / 7
5.0 A%
| =
] %
% "/
0.0!
w 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Depth (ft)
05/07/99 FlowMaster v5.11
10:50:05 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO3

‘'
Project Description
Project File j\1252\042\28\documents\cap model files\off_03.fm2
Worksheet ACS_OFCA_CHANNELO3
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Constant Data
Depth 1.00 ft
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H : V
Bottorm Width 2.00 ft
Input Data
Minimum Maximum Increment
Mannings Coefficient 0.025 0.045 0.010
Channel Slope 0.015000 0.023000 0.001000 ft/ft
Rating Table
o' Channel
Slope Mannings Discharge Velocity
(ft/ft) Coefficient (cfs) (ft/s)
0.015000 0.025 30.57 5.10
0.015000 0.035 21.84 3.64
0.015000 0.045 16.98 2.83
0.016000 0.025 31.57 5.26
0.016000 0.035 22.55 3.76
0.016000 0.045 17.54 2.92
0.017000 0.025 32.55 5.42
0.017000 0.035 23.25 3.87
0.017000 0.045 18.08 3.01
0.018000 0.025 33.49 5.58
0.018000 0.035 23.92 3.99
0.018000 0.045 18.60 3.10
0.019000 0.025 34.41 5.73
0.0139000 0.035 24.58 4.10
0.019000 0.045 19.11 3.19
0.020000 0.025 35.30 5.88
0.020000 0.035 25.21 4.20
0.020000 0.045 19.61 3.27
0.021000 0.025 36.17 6.03
0.021000 0.035 25.84 4.31
Y’ 0.021000 0.045 20.10 3.35
0.022000 0.025 37.02 6.17
0.022000 0.035 26.45 4.41

05/07/99
10:49:41 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 2



ACS_OFCA_CHANNELO3
Rating Table for Trapezoidal Channel

- Rating Table
Channel
Slope Mannings Discharge Velocity
(fuft) Ccefficient (cfs) (ft/s)
0.022000 0.045 20.57 3.43
0.023000 0.025 37.86 6.31
0.023000 0.035 27.04 4.51
0.023000 0.045 21.03 3.51
A "
op
05/07/99

10:49:41 AM

Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 2 of 2
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Channel No. 4A - Design Sheet
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ACS_OFCA_CHANNELO4
Worksheet for Trapezoidal Channel

10:51:56 AM Haestad Methods, Inc.

S’
Project Description
Project File j\1252\042\28\documents\cap model files\off_04a.fm2
Worksheet ACS_OFCA_CHANNELO4A
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
input Data
Mannings Coefficient 0.030
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H :V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results
Discharge 28.67 cfs
Flow Area 6.00 fi2
Wetted Perimeter 10.25 ft
Top Width 10.00 ft

oo’ Critical Depth 1.04 ft
Critical Slope 0.015881 ft/ft
Velocity 4.78 ft/s
Velocity Head 0.35 ft
Specific Energy 1.35 ft
Froude Number 1.09
Flow is supercritical.

-

05/07/99

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO4A

L 4
Project Description
Project File j\1252\042\28\documents\cap model files\off_04a.fm2
Worksheet ACS_OFCA_CHANNELO4A
Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Discharge
Constant Data
Depth 1.00 ft
Left Side Siope 4.000000H : V
Right Side Siope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Mannings Coefficient 0.020 0.040 0.005
Channel Slope 0.015000 0.023000 0.001000 ft/ft
Rating Table
Channel
N/ . . .
Slope Mannings Discharge Velocity
(ft/ft) Coefficient (cfs) (ft/s)
0.015000 0.020 38.21 6.37
0.015000 0.025 30.57 5.10
0.015000 0.030 25.48 4.25
0.015000 0.035 21.84 3.64
0.015000 0.040 19.11 3.18
0.016000 0.020 39.47 6.58
0.016000 0.025 31.57 5.26
0.016000 0.030 26.31 4.39
0.016000 0.035 22.55 3.76
0.016000 0.040 19.73 3.29
0.017000 0.020 40.68 6.78
0.017000 0.025 32.55 5.42
0.017000 0.030 2712 452
0.017000 0.035 23.25 3.87
0.017000 0.040 20.34 3.39
©.018000 0.020 41.86 6.98
0.018000 0.025 33.49 5.58
0.018000 0.030 27.91 4.65
0.018000 0.035 23.92 3.99
0.018000 0.040 20.93 3.49
‘.’ 0.019000 0.020 43.01 717
0.019000 0.025 34.41 5.73
0.019000 0.030 28.67 4.78

05/07/98
10:52:27 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 2



ACS_OFCA_CHANNELO4A
Rating Table for Trapezoidal Channel

L— Rating Table
Channel
Slope Mannings Discharge Velocity
(/1) Coefficient (cfs) (f/s)
0.019000 0.035 24.58 410
0.019000 0.040 21.50 3.58
0.020000 0.020 4413 7.35
0.020000 0.025 35.30 5.88
0.020000 0.030 29.42 4.90
0.020000 0.035 25.21 4.20
0.020000 0.040 22.06 3.68
0.021000 0.020 45.22 7.54
0.021000 0.025 36.17 6.03
0.021000 0.030 30.14 5.02
0.021000 0.035 25.84 4.31
0.021000 0.040 22.61 3.77
0.022000 0.020 46.28 7.71
0.022000 0.025 37.02 6.17
0.022000 0.030 30.85 5.14
0.022000 0.035 26.45 4.41
0.022000 0.04G 23.14 3.86
0.023000 0.020 47.32 7.89
0.023000 0.025 37.86 6.31
— 0.023000 0.030 31.55 5.26
0.023000 0.035 27.04 4.51
0.023000 0.040 23.66 3.94
\v'

08/07/99
10:52:27 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 2 of 2



ACS_OFCA_CHANNELO4A
Plotted Curves for Trapezoidal Channel

R
Project Description
Project File j\1252\042\28\documents\cap model files\off_04a.fm2
Worksheet ACS_OFCA_CHANNELO4A
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge

Constant Data

Channel Slope 0.019000 ft/ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V

Bottom Width 2.00 ft
input Data

Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.020 0.040 0.005

Discharge vs Depth varying Mannings Coefficient

45.0 O 0.02
L+ 0025
- / A 0.03
O 0.035
40.0 / ® 0.04
35.0 7
30.0 / /
—~ / //&
)]
S25.0 / /
% / /
@ /
£ pa
[6) 20.0 7
k .
i // -~
15.0 > = / e
/ / L L~
10.0 / % 7” /
50 B— =
2.0
uge 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Depth (ft)
05/07/99 FlowMaster v5.11

10:52:51 AM Haastad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



ACS_OFCA_CHANNELO4A_Cross Section
Cross Section for Trapezoidal Channel

10:53:14 AM

‘l"’"
Project Description
Project File j:\1252\042\28\documents\cap mode! files\off_04a.fm2
Worksheet ACS_OFCA_CHANNELO4A
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.030
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H : V
Right Side Siope 4.000000H : V
Bottom Width 2.00 ft
Discharge 28.67 cfs

‘o’

2
2.00 ft
A
05/07/99

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

1.00 #

viN

HA1
NTS

FlowMaster v5.11
Page 1 of 1
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ACS_OFCA_CHANNELO4B
Worksheet for Trapezoidal Channel

10:53:51 AM Haestad Methods, Inc.

T
Project Description
Project File j\1252\042\28\documents\cap model files\off_04b.fm2
Worksheet ACS_OFCA_CHANNEL04B
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.030
Channel Slope 0.019000 ft/ft
Depth 1.25 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results
Discharge 47.59 cfs
Flow Area 8.75 ft2
Wetted Perimeter 12.31 ft
Top Width 12.00 ft
Critical Depth 1.32 ft

had Critical Slope 0.014840 fft
Velocity 5.44 ft/'s
Velocity Head 0.46 ft
Specific Energy 1.71 ft
Froude Number 1.12
Flow is supercritical.

e

05/07/99

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNEL04B

Project Description

Project File j\1252\042\28\documents\cap model files\off_04b.fm2

Worksheet ACS_OFCA_CHANNEL04B

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Discharge

Constant Data

Depth 1.25 ft

Left Side Slope 4.000000H:V

Right Side Slope 4.000000H : V

Bottom Width 2.00 ft

Input Data

Minimum Maximum Increment

Mannings Coefficient 0.020 0.040 0.005

Channel Slope 0.015000 0.023000 0.001000 fi/ft

Rating Table

Channel
Slope Mannings Discharge Velocity
(f/ft) Coefficient (cfs) (ft/s)
0.015000 0.020 63.42 7.25
0.015000 0.025 50.74 5.80
0.015000 0.030 42.28 4.83
0.015000 0.035 36.24 4.14
0.015000 0.040 31.71 3.62
0.016000 0.020 65.50 7.49
0.016000 0.025 52.40 5.99
0.016000 0.030 43.67 4.99
0.016000 0.035 37.43 4.28
0.016000 0.040 32.75 3.74
0.017000 0.020 67.52 7.72
0.017000 0.025 54.01 6.17
0.017000 0.030 45.01 5.14
0.017000 0.035 38.58 4.41
0.017000 0.040 33.76 3.86
0.018000 0.020 69.48 7.94
0.018000 0.025 55.58 6.35
0.018000 0.030 46.32 5.29
0.018000 0.035 39.70 4.54
0.018000 0.040 34.74 3.97
0.019000 0.020 71.38 8.16
0.019000 0.025 57.10 6.53
0.019000 0.030 47.59 5.44
05/07/99

10:54:02 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 2


file://j:/1252/042/28/documents/cap

ACS_OFCA_CHANNEL04B
Rating Table for Trapezoidal Channel

Rating Table
hd Channel
Slope Mannings Discharge Velocity
(f/ft) Coefficient (cfs) (ft/s)
0.019000 0.035 40.79 4.66
0.019000 0.040 35.69 4.08
0.020000 0.020 73.23 8.37
0.020000 0.025 58.59 6.70
0.020000 0.030 48.82 5.58
0.020000 0.035 41.85 4,78
0.020000 0.040 36.62 4.18
0.021000 0.020 75.04 8.58
0.021000 0.025 60.03 6.86
0.021000 0.030 50.03 5.72
0.021000 0.035 42.88 4.90
0.021000 0.040 37.52 4.29
0.022000 0.020 76.81 8.78
0.022000 0.025 61.45 7.02
0.022000 0.030 51.21 5.85
0.022000 0.035 43.89 5.02
0.022000 0.040 38.40 4.39
0.023000 0.020 78.53 8.98
0.023000 0.025 62.83 7.18
— 0.023000 0.030 52.36 5.98
0.023000 0.035 44.88 5.13
0.023000 0.040 39.27 4.49
‘wl

05/07/99
10:54:02 AM

Haastad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 2 of 2



ACS_OFCA_CHANNEL04B

Plotted Curves for Trapezoidal Channel

‘lbl
Project Description
Project File j\1252\042\28\documents\cap modei files\off_04b.fm2
Worksheet ACS_OFCA_CHANNEL04B
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Constant Data
Channel Slope 0.019000 fi/ft
Left Side Siope 4.000000H : V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.25 0.10 ft
Mannings Coefficient 0.020 0.040 0.005
80.0 Discharge vs Depth varying Mannings Coefficient
.’
70.0
60.0 J
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Haestad Methods, Inc.

0.6 0.
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37 Brookside Road Waterbury, CT 06708
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(203) 755-1666
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A 0.03
0O 0.035
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FlowMaster v5.11
Page 1 of 1
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ACS_OFCA_CHANNEL04B_Cross Section
Cross Section for Trapezoidal Channel

S’
Project Description
Project File j\1252\042\28\documents\cap mode! files\off_04b.fm2
Worksheet ACS_OFCA_CHANNEL04B
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.030
Channel Slope 0.019000 ft/ft
Depth 1.25 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Discharge 47.59 cfs
Yage!
2.00 ft
Ve’
05/07/99

10:54:54 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

HA1
NTS

FlowMaster v5.11
Page 1 of 1
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TR55-Model Results

Drainage calculations were conducted for both of the OFCA and SBPA final covers to
determine stormwater runoff flow. Both final covers were partitioned into sections to
estimate the peak discharge rate entering the OFCA perimeter channels and the SBPA
stormwater collection system. Peak watershed estimates were based on a 100-year, 24-hour
storm event with a maximum rainfall amount of seven inches. The Technical Release-55
(TR-55) computer model was employed to predict the time of concentration and time
traveled. These output parameters represent the amount of runoff time traveled from the
hvdraulically most distant point of the watershed and the time it takes water to travel from
location to another in the watershed, respectively. Additional input parameters include the

following:

. Watershed travel length to channel or catch basin;
. Surface area;
«  SCS runoff curve number representing the surficial layer;
. Slope of each flow patch;
. Manning’s roughness coefficient;
. Rainfall amount for a two-year, 24-hour storm event;
Length, cross sectional area, and wetted perimeter of each channel; and

. Slope of channel.

OFCA

The OFCA engineered cover will consist of a highly vegetated surface of shallow-rooted
grass that will direct surface water towards the designed trapezoidal-shape perimeter
channels. The OFCA was partitioned into six sections based on the final design contours of
the engineered cover. A sketch diagram has been provided illustrating the partitioning of
the final cover. This approach was undertaken to provide an acceptable estimate of the
peak discharge rate that flowing towards the perimeter channels during this specific rainfall
event. A table provided below summarizes the peak discharge rate from each partitioned

arca.

Approximate Peak Discharge
Partitioned Size Rate
Area (acres) (cfs)
1 4.25 13
2 2.02 7
3 3.31 14
4 1.78 7
5A 0.28 1
5B 0.34 2




Vige/

SBPA

The surface of the SBPA final cover will consist of a top layer of low permeable asphalt.
Stormwater runoff occurring along the northern and western parts of the watershed area
will be collected by the existing and newly installed catch basins and conveyed through the
SBPA stormwater collection system to concrete settling basins. The SBPA was partitioned
into four sections based on the final design contours of the engineered cover. A sketch
diagram has been provided illustrating the partitioning of the SBPA final cover used in this
part of the evaluation. Below is a table summarizing the peak discharge rate results from

each partitioned area.

Peak Discharge
Partitioned | Approximate Size Rate
Area (acres) (cfs)
1 0.60 6
2 0.20 2
3 0.60 6
4 1.50 16

BPG/
J:/1252042/28/35/1225204228a133.doc

1252042.28350101
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OFCA TR-55

MODEL RESULTS
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RUNOFF CURVE NUMBER COMPUTATION Version 2.00

Project ACS User: BPG Date: 04-01-~99
County Lake State: IN Checked: Date:
Subtitle: 95% Final Design

Subarea Off-1

Hydrologic Soil Group

COVER DESCRIPTION A B C D
Acres (CN)
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)
Poor condition: grass cover < 50% 4.25(68) - - -

Total Area (by Hvdrologic Soil Group)

SUBAREA: Off-1 'TOTAL DRAINAGE AREA: 4.25



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:

Subtitle: 95% Final Design
Subarea : Off-2
Hydrologic Soil Group
COVER DESCRIPTION A B C D
Acres (CN)
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)

Poor condition; grass cover < 50% 2.02(68) - - -
Total Area (by Hydrologic Soil Group) 2.02

SUBAREA: Off-2 TOTAL DRAINAGE AREA: 2.02 Acres WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:
Subtitle: 95% Final Design
Subarea : Off-3

Hydrologic Soil Group

COVER DESCRIPTION ¥ B C D
Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space {(Lawns,parks etc.)
Poor condition: grass cover < 50% 3.31(68) - - -

Total Area (by Hydrologic Soil Group)

I w
I w
il

SUBAREA: Off-3 TOTAL DRAINAGE AREA: 3.31 Acres WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00

. Project : ACS User: BPG Date: 04-01-99
-’ County : Lake State: IN Checked: Date:
Subtitle: 95% Final Design
Subarea : Off-4
Hydrologic Soil Group
COVER DESCRIPTION A B C D
Acres (CN)
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)
Poor condition; grass cover < 50% 1.78(68) - - -
Total Area (by Hydrologic Soil Group) 1.78
SUBAREA: Off-4 TOTAL DRAINAGE AREA: 1.78 Acres WEIGHTED CURVE NUMBER: 68
-’

Vingm’
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RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:
Subtitle: 95% Firal Design
Subarea : Off-5A

Hydrologic Soil Group
COVER DESCRIPTION A B Cc D
Acres (CN)
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space {(Lawns,parks etc.)

Poor condition; grass cover < 50% 0.28(68) - - -
Total Area (by Hydrologic Soil Group) .28
SUBAREA: Off-5A TOTAL DRAINAGE AREA: .28 Acres WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00

Project : ACS

County : Lake State: IN
Subtitle: 95% Final Design

Subarea : Off-5B

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)
Poor condition; grass cover < 50%

Total Area (by Hydrologic Soil Group)

User: BPG Date: 04-01-99
Checked: __ Date:

Hydrologic Soil Group

A B C D
Acres (CN)
0.34(68) - - -

SUBAREA: Off-5B TOTAL DRAINAGE AREA: .34 Acres WEIGHTED CURVE NUMBER: 68



Yuge'

ACS
Lake

Project
County
Subtitle:

TIME OF CONCENTRATION AND TRAVEL TIME

95% Final Design

Length
(fr)

State: IN Che

Subarea #1 ~ Off-1

Version 2.00
Date: 04-01-99
Date:

Velocity Time
(ft/sec) (hr)

Sheet 4.5
Open Channel

Open Channel

1350

Slope Surface n
(ft/ft) code
0.035 e
0.015 0.
0.015 0.

Subarea #2 ~ QOff-2

User: BPG
cked:
Area Wp
(sg/ft) (ft)
036 10.3

Time of Concentration =

036 10.3

Travel Time

Il
o
O -
At
*

Velocity Time
(ft/sec) (hr)

Sheet 4.5
Open Channel

Open Channel

Sheet 4.5
Open Channel

Open Channel

450

470

Slope Surface n
(fr/ft) code
0.035 e
0.015 0.
0.015 0.

Subarea #3 ~ Off-3

Area Wp
(sqg/ft) (fv)
038.75 12.3

Time of Concentration

038.75 12.3

Travel Time =

]
o
N .
te]
*

Slope Surface n Area Wp Velocity Time
(ft/ft) code (sqg/ft) (ft) (ft/sec) (hr)

0.030 e 0.204

0.015 0.036 10.3 0.031
Time of Concentration = 0.23*

0.015 0.036 10.3 0.031
Travel Time = 0.03*

* - Generated for use by TABULAR method



TIME OF CONCENTRATION AND TRAVEL TIME

State: IN Che

Subarea #4 - Off-4

Version 2.00

Slope Surface n
(ft/ft) code
0.035 e
0.015 0.
0.015 0.

Subarea #5 - Off-5Aa

User: BPG Date: 04-01-99
cked: Date:
Area Wp Velocity Time
{(sq/ft) (ft) (ft/sec) (hr)
0.110
036 10.3 0.049
Time of Concentration = 0.16*
036 10.3 0.049
Travel Time = 0.05*

Slope Surface n
(ft/ft) code
0.01 e
0.015 0.
0.015 0.

Subarea #6 - Off-5B
Slope Surface n
(ft/ft) code

Area Wp Velocity Time
(sg/ft) (ft) (ft/sec) (hr)

0.069

036 10.3 0.023
Time of Concentration = 0.09*
036 10.3 0.023
Travel Time = 0.02*

Project ACS
County Lake
Subtitle: 95% Final Design
Flow Type 2 year Length
rain (ft)
Sheet 4.5 100
Open Channel 750
Open Channel 750
Flow Type 2 year Length
rain (ft)
Sheet 4.5 30
Open Channel 350
Open Channel 350
Flow Type 2 year Length
rain (ft)
Sheet 4.5 30
Open Channel 350
Open Channel 350

.01

0.015 0.

0.015 0.

--- Sheet. Flow Surface Codes ---

Smooth Surface

Fallow (No Res.)
Cultivated < 20 % Res.
Cultivated > 20 % Res.
Grass-Range, Short

oW »

* - Generated for use by TABULAR

Dense
Burmuda
Light
Dense
Natural

F Grass,
G Grass,
Woods,
Woods,
Range,
method

H
I
J

Area Wp Velocity Time
(sq/ft) (fr) (ft/sec) (hr)

0.069

038.75 12.3 0.020
Time of Concentration = 0.09*

038.75 12.3 0.020
Travel Time = 0.02*

~-~- Shallow Concentrated ---
~ Surface Codes
P Paved
U Unpaved



TABULAR HYDROGRAPH METHOD Version 2.00

- Project ACS User: BPG Date: 04-01-99
- County : Lake State: IN Checked: Date:
Subtitle: 95% Final Design
Total watershed area: 0.019 sq mi Rainfall type: II Frequency: 100 years
——————————————————————————— Subareas ----———=——=— e

Off-1 0Off-2 0ff-3 o0ff-4 Off-5A Off-5B
Area(sq mi) 0.01* 0.00* 0.01* 0.00* 0.00* 0.00*
Rainfall{in) 7.0 7.0 7.0 7.0 7.0 7.0

Curve number 68* 68%* 68* 68* 68* 68*
Runoff (in) 3.41 3.41 3.41 3.41 3.41 3.41
Tc (hrs) 0.35* 0.29* 0.23* 0.16* 0.09* 0.09*
(Used) 0.30 0.30 0.20 0.20 0.10 0.10
TimeToOutlet 0.00 0.00 0.00 0.00 0.00 0.00
Ia/P 0..3 0.13 0.13 0.13 0.13 0.13
Time Total ------—~---—- Subarea Contribution to Total Flow (cfs) —-—=——cece——-—o

(hr) Flow Off-1 Off-2 0ff-3 O0ff-4 Off-5A Off-5B

11.0 0 0 0 0 0 0 0
11.3 1 1 0 0 0 0 0
11.6 2 1 0 1 0 0 0
11.9 9 2 1 3 2 0 1
12.0 18 5 2 6 3 1P 1
12.1 35 9 4 12 7P 1 2p
12.2 45p 15p 7p 14P 7 1 1
12.3 36 15 7 9 5 0 0
Yo’ 12.4 21 1.0 5 4 2 0 0
12.5 14 6 3 3 2 0 0
12.6 10 5 2 2 1 0 0
12.7 8 3 2 2 1 0 0
12.8 7 3 1 2 1 0 0
13.0 5 2 1 1 1 0 0
13.2 5 2 1 1 1 0 0
13.4 4 1 1 1 1 0 0
13.6 3 1 1 1 0 0 0
13.8 3 1 1 1 0 0 0
14.0 2 1 0 1 0 0 0
14.3 2 1 0 1 0 0 0
14.6 2 1 0 1 0 0 0
15.0 2 1 0 1 0 0 0
15.5 2 1 0 1 0 0 0
16.0 1 1 0 0 0 0 0
16.5 1 1 0 0 0 0 0
17.0 0 0 0 0 0 0 0
17.5 0 0 0 0 0 0 0
18.0 0 0 0 0 0 0 0
19.0 0 0 0 0 0 0 0
20.0 0 0 0 0 0 0 0
22.0 0 0 0 0 0 0 0
26.0 0 0 0 0 0 0 0

el P - Peak Flow * - value(s) provided from TR-55 system routines
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RUNOFF CURVE NUMBER COMPUTATION Version 2.00
‘ Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:
Subtitle: 95% Final Design
Subarea : On-1
Hydrologic Soil Group
COVER DESCRIPTION A B Cc D
Acres (CN)
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas
Paved parking lots, roofs, driveways 0.6(98) - - -
Total Area (by Hydrologic Soil Group) .6
SUBAREA: On-1 TOTAL DRAINAGE AREA: .6 Acres WEIGHTED CURVE NUMBER: 98
Y’



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: __ Date:

Subtitle: 95% Final Design
Subarea : On-2

Hydrologic Soil Group

COVER DESCRIPTION A B C D
Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas
Paved parking lots, roofs, driveways 0.2(98) - - -

Total Area (by Hydrologic Soil Group) .2

SUBAREA: On-2 TOTAL DRAINAGE AREA: .2 Acres WEIGHTED CURVE NUMBER: 98



4

RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:
Subtitle: 95% Final Design
Subarea : On-3

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas
Paved parking lots, roofs, driveways 0.6(98) - - -

Total Area (by Hvdrologic Soil Group) .6

SUBAREA: On-3 TOTAL DRAINAGE AREA: .6 Acres WEIGHTED CURVE NUMBER: 98



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:
Subtitle: 95% Final Design
Subarea : On-4
Hydrologic Soil Group
COVER DESCRIPTION A B C D
Acres (CN)
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas
Paved parking lots, roofs, driveways 1.5(98) - - -

Total Area (by Hyvdrologic Soil Group) 1.



Project : ACS
County : Lake

TIME OF CONCENTRATION AND TRAVEL TIME Version 2.00

Subtitle: 95% Final Design

Shallow Concent’d

Shallow Concent’c

300

User: BPG Date: 04-01-99
State: IN Checked: Date:

—————————————————————————————— Subarea #1 - On-1 -----—-----=-————————w——
Slope Surface n Area Wp Velocity Time

(ft/fr) code (sq/ft) (ft) (ft/sec) (hr)

0.02 P 0.029

Time of Concentration = 0.03*

0.02 P 0.029

Travel Time = 0.03*
—————————————————————————————— Subarea #2 - On-2 --—--—--—~——-mm e
Slope Surface n Area Wp Velocity Time

(ft/ft) code (sa/ft) (ft) (ft/sec) (hr)
0.02 o) 0.029

Shallow Concent’c

Shallow Concent’c

300

Time of Concentration = 0.03*

Travel Time = 0.03*

——————————————————————————————— Subarea #3 - On-3 ~---—---———------m———m oo

Slope Surface n Area Wp Velocity Time
(ft/ft) code (sqg/ft) (ft) (ft/sec) (hr)
0.02 P 0.029

Shallow Concent’d

Shallow Concent’d

300

Time of Concentration = 0.03*

Travel Time = 0.03*

* - Generated for use by TABULAR method
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Yo’

TIME OF CONCENTRATION AND TRAVEL TIME Version 2.00
Project : ACS User: BPG Date: 04-01-99

County : Lake State: IN Checked: Date:
Subtitle: 95% Final Design

———————————————————————————————— Subarea #4 - On-4 -----------m-m e

Flow Type Length Slope Surface n Area Wp Velocity Time
(ft) (ft/£ft) code (sg/ft) (ft) (ft/sec) (hr)

Shallow Concent’d 300 0.02 jo) 0.029
Time of Concentration = 0.03*

Shallow Concent’d 300 .02 o] 0.029

Travel Time = 0.03*

-—- Sheet Flow Surface Codes ---

A Smooth Surface F Grass, Dense --- Shallow Concentrated ---
B Fallow (No Res.) G Grass, Burmuda -— Surface Codes -
C Cultivated < 20 % Res. H Woods, Light P Paved

D Cultivated > 20 % Res. I Woods, Dense U Unpaved

E Grass-Range, Short J Range, Natural

* - Generated for use by TABULAR method
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Yo

Project : ACS
County Lake
Subtitle:

Total watershed area:
——————————————————————————— Subareas ---~------------——

Area(sqg mi)
Rainfall (in)
Curve number
Runoff (in)
Tc (hrs)

(Used)

TimeToOutlet

Ia/P

Time
(hr)

11.
11.
11.
11.
12.
12.
12.
12.

WNhRFROoOwO WO

12.
12.
12.
12.
12.
13.
13.
13.

O O

13.
13.
14.
14.
14.
15.
15.
16.

OUVTO WO wOo

16.
17.
17.
18.
19.
20.
22.
26.

SQoocoouUuowm

(Used)
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@ MONTGOMERY WATSON

2100 Corporate Drive Tel: 630 691 5000
Addison, Rinois Fax: 630 691 5133
60101

August 13, 1999

Mr. Kevin Adler

Remedial Project Manager

U.S. Environmental Protection Agency
Region V, SR-J6 '

77 West Jackson Blvd.

Chicago, IL 60604

Re: Responses to Agency Review Comments on 95% RD
ACS NPL Site, Griffith, Indiana

Dear Mr. Adler:

We received two sets of Agency review comments on the May 21, 1999 95 Percent
Remedial Design (RD) Report for the Final Remedy at the ACS NPL Site in Griffith,
Indiana. These include the June 16, 1999 Comment Letter from Black and Veatch Special
Projects Contract (BVSPC, on behalf of the U.S. EPA) and the July 8, 1999 Comment
Letter from the Indiana Department of Environmental Management (IDEM).

We understand that it is U.S. EPA’s objective to receive the Final (100 Percent) RD Report
before the end of August 1999, so that it can be included as the Statement of Work (SOW)
in the Consent Decree currently being negotiated among the U.S. EPA, IDEM, and the
members of the ACS RD/RA Group. To facilitate the timely completion of the Final RD
document, Montgomery Watson met with U.S. EPA, BVSPC, and IDEM on July 29, 1999
to discuss the Agency comments and reach consensus on the appropriate and acceptable
response for each one.

The purpose of this letter is to summarize the ACS RD/RA Group’s response to each of the
comments for the Final Design, based on the discussions with U.S. EPA and IDEM at the
July 29 meeting. We expect to complete the Final RD Report for submittal to the U.S.
EPA on August 20, 1999. To facilitate the completion and submittal of an approvable
document, we are providing in advance, the following summary of modifications that we
are making in the final document, in response to the U.S. EPA and IDEM comments. If
any of these responses are not in accordance with your understanding of the consensus at
the July 29 meeting, please let us know immediately.

In the sections below, we first list the Agency comment and then provide the response.

Serving the World's Environmental Needs



RESPONSE TO COMMENTS ON JULY 16, 1999 LETTER

Comment G1. Section 1.0, Page 1: BVSPC recommends the preparation of complete
documents and supporting documents to ensure that USEPA, as well as the potentially
responsible parties (PRPs), have an adequate ability to control and document the work in the
field. It was presumed that the 95% design submitted document is only for USEPA
conceptual design approval purposes, and that detailed construction plans, specifications,
construction quality assurance plan, operation and maintenance plan, closure plan, and
post-closure plan will be prepared following the approval of this conceptual design. In spite
of the significant work performed to-date, there is clearly significant detailed design work yet
to be accomplished. The design build format anticipated does not relieve the PRPs of their
responsibility to properly document and verify the locations, dimensions, criteria, and
standards under which the work will be built.

Comment G2. BYSPC recommends providing references to specific drawings for clarity due
to the numerous activities and complexity of details. Throughout this document no reference
to specific drawings are provided, only reference to "... shown on Drawings..." is indicated.

Comment G3. Section 5: BVSPC recommends indicating appropriate QA/QC that will be
used in the field for cover installations. It is presumed that will be covered when detailed
construction documents are prepared. It is furthered assumed that all barrier layers
(compacted clay layers in caps and slurry walls) will be constructed as required in regard to
permeability, also documented by the detailed plans and specifications yet to be prepared.

Comment G4. Drawings: Other drawings such as electrical, utilities, etc. are presumed to
be provided with the final construction plans.

Response to comments G1 through G4

As discussed at our July 29 meeting, the Remedial Design/Remedial Action (RD/RA) for
the ACS project has been developed to follow the design/build project delivery system.
Individual request-for-bid (RFB) packages will be prepared for each component of the final
remedy. These RFB packages will include design drawings and specifications, which
detail the Agency-approved concepts in the Final RD document, along with contract
conditions and other relevant information. Once bids are. received and a subcontractor is
selected for each component, detailed shop drawings for that component will be submitted
to Montgomery Watson by the subcontractor for approval. Following revisions, re-
submittals, if necessary, and approval by Montgomery Watson, the shop drawings and the
detail drawings and specifications included in the RFB packages will be forwarded to
BVSPC for their use. These will form the basis for oversight and inspection of the
subcontractors’ work.  As-built drawings will be developed following successful
completion of the project, and submitted to the Agencies to document compliance with the
Agency-approved design.

Comment S1. Section 1.4, Page 5: For clarity, BYSPC recommends providing references to

documents (i.e., 30% Design) which define and clarify specific concentration, levels, and

Response to Review Comments August 13, 1999 ACS NPL Site Remedial Design

95 Percent Remedial Design Report Page 2



areas of contaminants. Also reference to relative local condition documentation (e.g., site
geology) is recommended general clarity of existing site conditions.

Response to Comment S1

The 30% Remedial Design Report has been referenced to define and clarify specific
concentration, levels, and areas of contaminants. The following citation will be added to
the References and used to clarify physical setting of the site, including the geology, in
Section 1.4: “Remedial Investigation Report, ACS NPL Site, Griffith, Indiana, Warzyn,

Inc., June 1991.”

Comment S2. Section 3.3.1, Page 18, Paragraph 4, 3rd Sentence: Delete "were" for "Within
the SBPA, were the ..."

Response to Comment S2
The word “were” has been deleted in Section 3.3.1.

Comment S3. Section 3.3.1, Page 18, Paragraph 5: Define that the location of sampling ports
and control for each SVE well is in the process building and not at the well head.

Response to Comment S3

The second sentence in Paragraph 4, Section 3.3.1 has been revised to state: *“Each
wellhead will have a removable cover and each ISVE vapor conveyance pipe will have a
sample port and throttling valve inside the respective blower shed.”

Comment S4. Section 3.4, Page 21: If vapor treatment system is provided at the same
location as the vacuum blower, then another blower will probably not be required to transport
the vapor from the vacuum blower system to the treatment system.

Response to Comment S4

As stated in Section 3.4, the off-gas treatment system will be located at the groundwater
treatment building while the ISVE blower will be located in a blower shed at the well field.
The “Future ISVE Equipment” area shown in Drawing M-1 is for future expansion (the
addition of a second ISVE blower) of the system during full-scale operation.

Comment S5. Section 3.5, Page 22: BVSPC recommends that the reference to the
Performance Standard Verification Plan be defined in the introduction as part of the overview
of the design-build process.

Response to Comment S5
The following sentence has been added to the ﬁrst paragraph of the Introduction in Section
1, on page 1: “This Remedial Design should be used in conjunction with the following
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work plans, submitted in June 1999: Performance Standard Verification Plan, Construction
Quality Assurance Plan, Field Sampling Plan Addendum, Site Safety Plan Addendum, and
Contingency Plan.”

Comment S6. Section 3.7.1, Page 27, 3rd Paragraph: BVSPC recommends defining the
source of proposed asymptotic level approach (adopted from an accepted reference, an
agreed-to approach between the PRPs and regulatory agencies, or just a proposed approach).

Response to Comment S6

Technical and management representatives of U.S. EPA, IDEM, BVSPC and the ACS
Group met at the Northwest Regional Office of IDEM in Gary, Indiana on August 20,
1998. The purpose of the meeting was to reach conceptual agreement on the revised
remedy for the ACS Site. Topics discussed and resolved included a number of issues
including the implementation process and shut-off criteria for the ISVE systems.
Therefore, the second sentence in Section 3.7.1 (Paragraph 3) has been revised to state:
“As agreed upon in the August 20, 1998 design workshop meeting at the IDEM office in
Gary, Indiana, the asymptotic level will be defined as less than a 2.5% change per quarter
in the recovered vapor VOC concentration, as determined by three consecutive samples.”

Comment S7. Section 3.7.3 Page 28: BVSPC'’s opinion is that the long-term vent criteria of
"100 pounds or less" seems to be quite high. Considerable mass is still present at this level
and significant removals that can be removed by SVE.

Response to Comment S7

To reference the consensus previously reached among the Agencies and the ACS Group,
the first sentence in Section 3.7.3 has been revised to state: “Either continuous or cycled
operation of the ISVE system, as described above, will continue in the OFCA, K-P Area,
and SBPA until the total removal rate has been reduced to 100 pounds per day or less for
all three ISVE systems as agreed upon during the August 20, 1998 design workshop
meeting at the IDEM office in Gary, Indiana.”

Comment S8. Section 4.1, Page 29: Define approximate initial water level or desired final
dewatered water level for reference.

Response to Comment S8

Groundwater elevations in the Still Bottoms Pond Area (SBPA) and Off-Site Containment
Area (OFCA) have historically been 634 feet above mean sea level (amsl), with an annual
variability of less than two feet. The final desired de-watered groundwater level in the
SBPA is 629 feet amsl. The final desired de-watered groundwater level in the OFCA is
626 feet amsl. Section 4.1 will be revised to incorporate this information and figures will
be added to the Final RD Report to show initial and desired groundwater levels within the
barrier wall and groundwater levels outside of the barrier wall.
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Comment S9. Section 4.3.1, Page 31, 2nd Paragraph: Provide reference for previous pump
test results.

Response to Comment S9

A pumping test was conducted on March 20 and 21, 1995 to evaluate the hydraulic
characteristic of the unconfined (upper) aquifer for the design of the Perimeter
Groundwater Containment System (PGCS). The test was conducted in accordance with the
PGCS RD/RA Work Plan. The results of the drawdown analysis indicated that the
maximum sustainable extraction rate for a single well is less than one gallon per minute
(GPM) and the radius of influence for a single well is approximately 60 feet.

Comment S10. Section 4.3.5, Page 32: Define designation for in-line wells to correspond to
drawings (e.g., Drawing C-2 for well EW-19, in-line well EW-19A; for EW-20, in-line wells
EW-20A, -20B, -20C).

Response to Comment S10
The designation of the in-line wells will be defined in Section 4.3.5 of the Final RD.

Comment S11. Section 5.0, Page 33: Delete one of the "OFCA" designations from the first

sentence.
Response to Comment S11

The duplicate “OFCA” has been deleted from the first sentence of Section 5.0.
Comment S12. Section 5.3.1, Page 36: Include additional bullet for geotextile layer.

Response to Comment S12
An additional bullet for the geotextile layer has been added to Section 5.3.1.

Comment S13. Section 5.3.1, Page 36-37: BVSPC recommends that an O&M Plan be

submitted and approved to document the PRPs intentions in regard to the maintenance and
rehabilitation of the asphalt pavement in the SBPA.

Response to Comment S13
An O&M Plan will be developed for the entire Site following submittal of the Final RD. A
section of the O&M Plan will discuss the long-term maintenance and rehabilitation of the

asphalt pavement in the SBPA.
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Comment S14. Section 5.3.1.1, Page 37: Provide reference for USEPA-approval of asphalt
covers at other CERCLA sites.

Response to Comment S14
The U.S. EPA has granted approval of alternative asphalt covers at the following sites:

« Hill Air Force Base, Utah
e  G&H Landfill, Michigan
«  Tri-County Landfill, Elgin, Hlinois.

The text in Section 5.3.1.1 will be revised to reference these sites.

Comment S15. Section 5.3.2, Page 37: Provide permeability rating for FML liner.

Response to Comment S15

The hydraulic conductivity used for calculations regarding the FML liner is 4.0 x 101
cm/sec, as presented in the OFCA HELP Model results located in Appendix D. This is
typical of most polyethylene FML liner specifications.

Comment S16. Section 5.5.2.3, Page 42: Provide referenced calculations made to select
geosynthetic materials versus the required strengths and other criteria (e.g., layer stability,
global stability, material strength, anchor trench design, etc.).

Response to Comment S16

Puncture and burst resistance calculations have been conducted on selected geosynthetic
materials to demonstrate the selected geosynthetic material’s suitability for their intended
use(s). The referenced calculations have been added to the Final RD.

Comment S17. Section 6.0, Page 43: Location of MW-9 referenced, but not identified on
drawings.

Response to Comment S17
Monitoring well MW-9 has been abandoned and replaced by MW-9R. Monitoring well
MWOR has been added to Drawing C-1.

Comment S18. Sections 6.1.1 and 6.1.2, Pages 44 and 45. BVSPC's opinion is that use of
MNA and techniques such as ORC often is not very successful for areas with high
contaminant mass concentrations of benzene in the range of 5-10 mg/L.
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Response to Comment S18

The ORC pilot study was started in March 1999 and will continue until March 2000.
Further measurements will be taken to determine its effectiveness in the North Area and
reported upon completion of the study. Concentrations of benzene within the ORC pilot
study were historically approximately 10 mg/L (10 ppm). Immediately prior to the ORC
injections, the benzene concentrations were on the order of 1-2 ppm. Data collected during
the first three months of the study appear to indicate that the benzene concentrations are
decreasing. Future sampling and analysis in the ORC area will determine its effectiveness
in accelerating the biodegradation of contaminants in the groundwater.

Comment Al. Drawing G-3: Provide project specific abbreviations used on other drawings
(e.g. Drawing c-16 uses abbreviations for OFCA, FML, VFPE)

Response to Comment Al
The Acronyms List on Page vii of the Executive Summary of the Final RD Report has been
cross-referenced on Drawing G-3 to provide project-specific abbreviations.

Comment A2. Drawing C-1: Boldface print for the Cover and ISVE in Offsite Containment
Area, since this feature is currently not existing.

Response to Comment A2
The text has been boldfaced as recommended on Drawing C-1.

Comment A3. Drawing C-1: Use lighter line around PCB-impacted soil area, since the bold
line indicated a barrier wall.

Response to Comment A3

A lighter line around the PCB-impacted soil area has been utilized on Drawing C-1.
Comment A4. Drawing C-1: Provide north arrow.

Response to Comment A4
A north arrow has been provided on Drawing C-1.

Comment A5. Drawing C-2: Correct call-out designation and description on legend for inline
wells (3rd designation listed).

Response to Comment AS ,
The call-out designation and description on the legend for inline wells has been corrected

on Drawing C-2.
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Comment A6. Drawing C-2: Provide call-outs for new barriers near well EW-15.

Response to Comment A6
The only new barrier is the separation barrier wall. This comment was addressed and

resolved during the meeting on July 29, 1999. The figure will not be changed in the Final
RD. '

Comment A7. Drawing C-2: Define termination point of conveyance pipe as "Groundwater
Treatment Plant."

Response to Comment A7
The termination point of the conveyance pipe has been defined as the “Groundwater

Treatment Plant” on Drawing C-2.

Comment A8. Drawings C-3 through C-14: Control points (existing benchmarks) and
existing grade contours not well defined.

Response to Comment A8
Control points will be added on Drawing C-2, C-3, and C-9. Prior to construction
activities, existing contours will be field verified.

Comment A9. Drawing C-5: Define call-out for detail "Detail 3, Drawing C-18" on Drawing
C-18.

Response to Comment A9
The call out for detail “Detail 3, Drawing C-18” on Drawing C-18 has been defined on

Drawing C-5.

Comment A10. Drawing C-9A: Define approximate final drainage area grade elevations.

Response to Comment A10 _

On Drawing C-9A, due to continued Site maintenance conducted by ACS, approximate
final drainage area grade elevations can not be defined, since activities such as road grading
change the conditions. Montgomery Watson will field verify the final drainage contours
during the remedial action construction phase and will subsequently provide this
information in the as-built drawings.

Comment All. Drawing C-12: Define call-out for "Detail 1, Drawing C-17" on Drawing
C-17.
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Response to Comment A11
The call out for “Detail 1, Drawing C-17" on Drawing C-17 has been defined on Drawing

C-12.

Comment Al12. Drawing C-13: Define call-out for "Detail "1, Drawing C-18" on Drawing
C-18.

Response to Comment A12
The call out for “Detail 1, Drawing C-18” on Drawing C-18 has been defined on Drawing

C-13.

Comment Al13. Drawing C-16, Section A: Delete call-outs for Drawings C-4 and C-7 or
define this section on those drawings.

Response to Comment A13
The call outs for Drawings C4 and C-7 have been deleted on Drawing C-16, Section A.

Comment Al4. Drawing C-16, Section B: Delete call-out for Drawing C-7 or define this
section on that drawing.

Response to comment A14
The call out for Drawing C-7 has been deleted on Drawing C-16, Section B.

Comment A15. Drawing C-17, Detail 1: See comment Al1.

Response to Comment A15
This comment has been addressed by responding to comment Al1.

Comment A16. Drawing C-18, Detail 3: See comment A9.

Response to Comment A16
This comment has been addressed by responding to comment A9.

Comment A17. Drawing C-18, Detail 1: See comment A12.

Response to Comment A17
This comment has been addressed by respondmg to comment Al2.
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Comment A18. Drawing C-18, Section D: Section not shown on Figure C-13.

Response to Comment A18
Drawing C-18, Section D has been shown on Drawing C-13.

Comment A19. Drawing C-19, Section B, Note 1: Define "Sheet" referenced.

Response to Comment A19
On Drawing C-19, Section B, Note 1, Sheet C-16 has been referenced.

Comment A20. Drawing C-19, Section E: Provide a note similar to Section B, Note 3
regarding burial depth of water conveyance lines.

Response to Comment A20

On Drawing C-19, Section E, the following note has been provided regarding burial depth
of water conveyance lines: “All pipes conveying groundwater or condensate must have a
final minimum buried depth of 42 to the top of pipe.”

Comment Bl. Page 1: Provide reference to 30% Design as basis of mass calculations
(Appendix A) and ISVE modeling results (Appendix B).

Response to Comment B1
The 30% Remedial Design document has been referenced on page 1 on the ISVE Design

Memorandum.

Comment B2. Page 3 (Number of Wells): For clarity list number of basic ISVE wells versus
number of dual extraction wells within 3rd bullet.

Response to Comment B2
The number of basic ISVE wells (67) versus the number of dual extraction wells (21) has
been listed for clarity on Page 3 of the ISVE Design Memorandum.

Comment B3. Page 4 (Paragraph 1 and Paragraph 4): Capital cost or running individual lines
versus monitoring control cost appears excessive in related to running individual lines from

each SVE well to the treatment building.

Response to Comment B3
Because of the relatively low cost of HDPE piping and the fact that many conveyance lines
can be placed in a single trench, running individual lines back to the ISVE blower shed is
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believed to be as cost-effective and more operator-friendly than designing a multiple header
system with manifold from each section of ISVE well field. By installing individual pipes
from each ISVE well, control of vapor flow from each well can be performed in one
centralized location (blower shed).

Comment B4. Page 5-6 (Dual phase extraction well design): For continuity, suggest moving
this section to page 4 to follow ISVE well construction details.

Response to Comment B4
As recommended, the dual phase extraction well design section has been moved to follow
the ISVE well construction details section.

Comment B5. Page 5 (Dual phase extraction well design): Provide specific reference for
dewatering calculations.

Response to Comment BS
Appendix C has been referenced for de-watering calculations.

Comment B6. Pages 6-7: Provide general statement regarding planned design for SVE
blower, condensate pump, and catalytic oxidizer for SBPA.

Response to Comment B6

The following sentences will be added as an introduction to the ISVE mechanical (blower,
condensate pump, catalytic oxidizer, scrubber) discussion: “Design and installation of the
ISVE system will be implemented in stages. The initial OFCA and K-P ISVE system will
consist of a single blower and off-gas treatment system. Following start-up of the OFCA
and K-P initial systems, the system will be upgraded, as necessary, to operate at full-scale.
The SBPA system will be similarly started-up in phases.”

Comment B7. Page 6: Provide the following referenced calculations, which are not attached
to this Appendix:

ISVE Blower pressure drop calculations.

Condensate Pump condensate flow calculations.

Catalytic Oxidizer calculations.

Scrubber calculations.

Response to Comment B7

The ISVE blower pressure drop and condensate pump/condensate flow calculations have
been provided in the Final RD Report as an attachment to Appendix B. Because individual
off-gas treatment manufacturers have differing procedures to calculate sizing and
efficiencies for their units, the catalytic oxidizer and scrubber calculations will be
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submitted with shop drawings and specifications following procurement of the off-gas
treatment system.

Comment C1. Page 1, Bullet 1: Dewatering level for the off-site containment area is defined
in Section 4.1, Page 29, as 5 feet and 8 feet in bullet one. Clarify which level is correct.

Response to Comment C1
The water level in the On-Site Area (and SBPA) will be lowered eight feet. Page 29 of the

Final RD Report includes this number.

Comment C2. Calculations: Provide summary of information used from 30% Design. Due
to the multiple scenarios and corrections to the calculations in Appendix C - Dewatering
Calculations of the 30% Design, it is hard to follow exactly.

Response to Comment C2
Information used in the calculations from the 30% RD will be included in the Final RD,

and the calculations in Appendix C will be expanded for clarity in the Final RD.

RESPONSE TO SPECIFIC COMMENTS IN IDEM’S JULY 8, 1999 LETTER

Page 3, Section 1.2: The contractor refers to off-site groundwater contamination “in the
northeast portion outside the barrier wall . . . ”” It is assumed that the contractor is referring
to the groundwater contaminant plume that exists to the north and northwest of the site,

outside the barrier wall.

Response to Comment 1

The off-site groundwater contamination “in the northeast portion outside the barrier
wall...” does refer to the groundwater contaminant plume that exists to the north and
northwest of the Site, outside of the barrier wall. This will be clarified in the text.

Page 28, Section 3.7.3: The contractor states “Either continuous or cycled operation of the
ISVE system, as described above, will continue in the OFCA(,) K-P Area(,) and SBPA
until the respective removal rate has been reduced to 100 pounds per day or less.” This
statement is ambiguous. It should be made clear that the removal rate of less than 100
pounds of VOCs is for all of the areas combined. That is, total VOCs for the OFCA and
the K-P Area and the SBPA combined must be less than 100 pounds per day for system
shutdown. If the 100 pound per day limit was for each ISVE area, the smaller areas with
fewer extraction wells, such as the K-P Area, could quickly reach the 100 pound per day
limit. Also, because the 100 pound per day limit is intended to “correspond roughly with
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the estimated initial removal rate of the groundwater treatment system” the entire ISVE
system should be used in evaluating the 100 pound per day cut-off criterion.

Response to Comment 2

As stated in U.S. EPA response to Comment S7 (page 4 of this letter), the total VOCs for
the OFCA, K-P Area, and the SBPA combined will be less than 100 pounds per day for
ISVE system shutdown as discussed in the August 20, 1998 design workshop meeting at
IDEM’s office in Gary, Indiana.

Page 28, Section 3.7.3: The contractor states “ . . . groundwater will be pumped to the
groundwater treatment plant at a pumping rate sufficient to maintain a level that will not
allow groundwater to overflow the barrier wall or to maintain an inward gradient where
possible. This groundwater level will be the maintenance level.” This is unclear.
Obviously, the groundwater levels should never be allowed to overtop any section of the
barrier wall, but maintaining levels to prevent overtopping is not the same as maintaining
an inward head gradient. Because of the need for ISVE dewatering, the pumping capacity
in place should be sufficient to maintain an inward head boundary within the barrier wall.
The top elevation of the barrier wall varies with surface elevation, and because the site will
be separated into two areas by a “separation barrier wall” it is possible for the groundwater
levels to be maintained at two different levels for the two separate areas. The contractor
should provide a more detailed discussion of the anticipated ground water maintenance
levels, how they compare with the top elevation of the barrier wall at its lowest elevation,
and how the groundwater levels within the barrier wall will compare to groundwater levels
outside the wall. A detailed description or map should be included indicating the areas
where the gradient will be inward across the barrier wall and areas where the gradient will
be outward.

Response to Comment 3

The approximate water level in the On-Site Area (including the SBPA), based on historical
groundwater level data, is 634 feet amsl and final desired de-watered groundwater level for
ISVE treatment in the SBPA is 626 feet amsl. The approximate water level in the Off-Site
Area, based on historical groundwater level data, is also 634 feet amsl and final desired de-
watered groundwater level in the Off-Site Area for ISVE treatment is 629 feet amsl.
Section 4.1 will be revised to incorporate this information and figures will be added to the
Final RD Report to show initial and desired groundwater levels within the barrier wall and
historic groundwater levels outside of the barrier wall.

Page 29, Section 4.0: In this section, the contractor discusses the flow requirements of the
groundwater treatment system and states “In addition, the groundwater extraction system
and treatment plant must also allow for continued operation of the PGCS and flexibility of
routing the influent sources to either the pretreatment or main treatment systems depending
upon contaminant levels and flow rates.” On page 45 (Section 6.1.1) the contractor
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mentions that if ORC applications fail to adequately remediate the north plume, the PGCS
could be expanded to capture the source area of the plume. The treatment system upgrade
design must also have the capacity to handle treatment of an expanded PGCS. This should
be explicitly addressed in the document.

Response to Comment 4

The groundwater treatment plant upgrade was not designed to handle treatment of an
expanded PGCS. If necessary, the treatment system could be expanded. However, due to
the nature of the contamination (primarily benzene and chloroethane), if treatment in the
PGCS area was necessary, a small treatment unit, such as an air stripper, may be a cost-
effective alternative to upgrading the entire groundwater treatment plant.

We are currently revising the 95 Percent RD Report in accordance with the above
responses. We are planning to send the Final RD Report to you on August 20, 1999. If
you have questions regarding our responses, please contact me at (630) 691-5045.

Sincerely,

MONTGOMERY WATSON

Thomas A. Blair, P.E.
Project Manager

CC Sean Grady, IDEM
Steve Mrkvicka, BVSPC
ACS Technical Committee
Joseph D. Adams, Jr.
Todd Lewis
Peter Vagt
Robert Adams
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